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THIOURACIL has been employed in the preoperative preparation of 104 
patients suffering from thyrotoxicosis at the Massachusetts General Hospital 
between April 1943 and April 1945. Toxic reactions (applying the term 

the most inclusive sense) have occurred in 15 instances. In five cases, 
fever has been the most conspicuous feature of the reaction. Case reports 

f three f of these patients are presented, together with speculations as to 
the fundamental significance of the idiosyncratic response. 


CASE REPORTS 


Case 1. E. H., a 40-year-old white married housewife, was admitted on April 
1944, complaining of weakness, easy fatigability, mervousness and a sense of 
oppression in the chest on exertion, of nine months’ duration. One month prior to 
dmission she noticed a swelling of her neck. She had lost 13 pounds despite a good 
ippetite. Her family physician had treated her with iodine for four months prior to 
idmission without conspicuous benefit. Physical examination disclosed a well-nour- 
shed woman with a flushed face. There was moderate bilateral exophthalmos with 
widened palpebral fissures, lid lag and impaired convergence. The thyroid gland 
vas diffusely enlarged two and one-half times with thrill and bruit. Soft systolic 
murmurs were audible at the apex and pulmonic area. ‘The red blood cell count was 
+,310,000, hemoglobin 14.2 gm., and white blood cell count 5,100 with 68 per cent 
neutrophiles, 20 per cent lymphocytes and 12 per cent monocytes. The urine was 
normal. Basal metabolic rates after bed rest were +28 and +27. The clinical 
liagnosis was classic exophthalmic goiter of moderate severity. Thiouracil was be- 
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Received for publication July 14, 1945. 
from the Thyroid Clinic, Massachusetts General Hospital. 
+ One case is omitted because there was no opportunity to readminister the drug and 
firm the clinical impression of drug fever. Another case is being reported separately 
because of the remarkable swelling of the parotid and submaxillary glands which was 
ciated with the fever 
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gun in a dosage of 0.2 gm. every eight hours. The patient remained afebrile until 1 
seventh day of therapy, when the temperature rose to 103° F. The patient vomite 
and complained of slight soreness of the throat. The pharynx was moderately 
jected and the tonsillar and posterior cervical lymph nodes were enlarged and slight 
tender. The white blood cell count was 11,000 and the differential 75 per cent neu 
trophiles, 22 per cent lymphocytes and 3 per cent monocytes. ‘The fever was ascribe 
to mild streptococcal pharyngitis and thiouracil continued. On the following day th: 
patient was dizzy and nauseated. She vomited repeatedly. The rectal temperatur: 
rose to 105.6° F. Throat cultures taken the previous day showed a moderate growt 


of beta hemolytic streptococci, and two blood cultures were negative. Thiouracil 


continued for another day. The next day the patient appeared moderately prost1 
and continued to vomit. ‘The temperature remained elevated. Positive physical fi 
ings included moderate pharyngeal injection, a questionable faint macular erythematot 
rash on the abdomen, and cervical lymphadenopathy. The liver edge was just palpal 
at the costal margin and the spleen could be felt one finger’s breadth below the cost 


margin. The white blood cell count declined to 6,300 with 79 per cent neutrophil 


and 21 per cent lymphocytes. Thiouracil was withdrawn with prompt subsidence 
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Clinical course of case n thiouracil therapy 


( 


the fever. After four afebrile days two 0.2 gm. doses ot thiouracil were a 
Within a few hours the patient complained of malaise, anorexia and severe cramping 
pains in both legs. The rectal temperature rapidly rose to 104.4° F. The patient 
appeared acutely ill, with a reddish-purple flush on the face, chest and upper « 
tremities. There was marked injection of the bulbar conjunctiva and moderate re 
The white blood cell count rose to 18,300. Thiouracil 
Subtotal thyroidect« I 


Imuinistere 


dening of the throat. 
discontinued and surgical preparation completed with iodine 
was performed without incident on May 22, 1944. 

Case 2. M. F., a 65-year-old married colored housewife, was admitted on Ay 
20, 1944, with a history of one year’s enlargement of a lump which had been p 


the neck for 40 years. During the three years prior to admission she had noted 
35 pounds 


resent 


creased nervousness, mild heat intolerance and a weight loss of 
physical examination she was found to have an enlarged thyroid with a 3 by 3 cm 
nodule in the lower pole of the right lobe, a fine tremor, and eye 

lid retraction, lid lag and globe lag Che blood pressure was 180 mm. Hg systolic 
80 mm. diastolic and the heart moderately enlarged to the left. The red blood ce 
count was 4,050,000, hemoglobin 11.5 gm., and white blood cell count 9,300 with 39 p 
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Clinical course of case 2 on thiouracil therapy. 


ent neutrophiles, 38 per cent lymphocytes, 22 per cent monocytes and 1 per cent 
Clinical diagnoses of toxic nodular 


sophiles. The urine was not remarkable. 
ter and compensated hypertensive cardiovascular disease were made. Basal meta- 
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ic rates of +36 and + 39 were obtained after rest in the hospital, whereupon 
ouracil was begun in a dosage of 0.2 gm. every eight hours. The course was un- 
ntful until the fourteenth day of therapy, when the patient had a sudden shaking 
|, after which the rectal temperature rose to 104.4° F. Physical examination was 
for slight redness of the throat. The white blood cell count was 
fl Thiouracil was immediately discontinued 
ind within 36 hours the temperature was normal. Following two 0.2 gm. doses of 
hiouracil the patient again developed severe shaking chills and a rectal temperature of 
105° F. Prompt defervescence followed withdrawal of thiouracil. Preparation for 


operation was continued for five days with iodine alone and subtotal thyroidectomy 


negative except 
7,350 and a blood culture was negative. 


rformed uneventfully on May 12, 1944 
Case 3. C. M., a 68-year old ex-machinist, was admitted on May 19, 1944, with 
rotoxicosis of four years’ duration which had proved refractory to conservative 


herapy with iodine and roentgen-ray. His chief complaints were easy fatigability, 
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nervousness and slight burning of the eyes. Iodine was discontinued six weeks prio: 
to admission to accelerate the response to thiouracil. On physical examination 
patient appeared emaciated. The skin was moderately warm and there was a fine 
tremor of the fingers. The eyes displayed stare, lid lag and globe lag. The thyroid 
gland was just palpable. The tongue was red and fissured with smooth sore edges 
A blowing systolic murmur was audible over the entire precordium, loudest to 
left of the sternum The red blood cell count was 3,890,000, hemoglobin 13 gt 
and white blood cell count 5,950 with 45 per cent neutrophiles, 40 per cent lymp! 
cytes, 7 per cent monocytes and 8 per cent eosinophiles. No abnormalities were not 
in the urine. An electrocardiogram was suggestive of coronary heart disease. ( 

cal diagnoses of thyrotoxicosis, compensated arteriosclerotic heart disease and ni 
tinic acid and riboflavin deficiencies were made. After bed rest, basal metab 
rates of + 34 and + 31 were obtained and thiouracil started in a dosage of 0.2 g 
every eight hours. The course was uneventful until the twelfth day of therapy whe: 
the temperature abruptly rose to 102° F. The patient complained of headache ar 
dull pain over the left anterior chest to the right of the lower sternum. The physi 
examination was negative except for moderate pharyngeal injection. The drug wv 
continued for another 24 hours, during which the temperature continued elevat 
ultimately rising to 103.8° F. by rectum. The patient complained of crampy periu 
bilical pain. The white blood cell count was 5,700; a throat culture showed a m 
erate growth of beta hemolytic streptococci; and a chest roentgenogram was negat 
The temperature promptly subsided after withdrawal of thiouracil. After 
afebrile period of 72 hours, thiouracil was reexhibited. Following the third 0.2 g 
dose the rectal temperature rose to 104.6° F., and the patient complained of headache 
and malaise. Thiouracil therapy was abandoned and preparation for surgery cor 


pleted with iodine. Subtotal thyroidectomy was performed on June 2, 1944, without 


untoward event. 
DISCUSSION 


Drug fever has featured prominently among the toxic reactions to thiou- 


racil reported by other investigators. Astwood' noted the development of 


fever in two of 30 cases; Williams and Clute * in two of 152 cases ; Gabrilove 
and Kert * in two of nine cases; Gargill and Lesses * in two of 43 cases; a1 
Bartels ° in four of 119 cases; a grand total of 16 fevers among 457 treated 
patients, or an incidence of 3.5 per cent. 

The clinical characteristics of the fevers in Astwood’s and in Williams 
and Clute’s series are not described. In one of the cases reported by Gabri 
love and Kert, the fever developed on the tenth day of thiouracil therapy and 
was accompanied by generalized lymphadenopathy and a diffuse maculo 
papular erythematous eruption. The temperature was normal 24 hours after 
withdrawal of thiouracil and the drug was not given again. In the second 
case, the temperature rose abruptly on the eighth day of treatment and was 
accompanied by a purplish-red maculopapular eruption on the arms. ke 
administration of the drug resulted in abrupt rise in temperature to 105.4 
l*., and reappearance of the rash on the arms. Patch and scratch tests with 
thiouracil were negative. Gargill and Lesses’ first patient experienced chills, 
fever, headache, and generalized aches and pains on the eighteenth day 
thiouracil therapy. An abrupt recurrence and remission were observ 
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when the drug was readministered and withdrawn. The second patient de- 
veloped fever, choking sensations, nausea, vomiting, sweating and general- 
ized aches and pains on the ninth day of thiouracil therapy. Reéxhibition of 
the drug provoked a sudden recurrence of these symptoms plus a non-pro- 
ductive cough, dyspnea, severe burning of the eyes with conjunctival injec- 
tion, moderate splenomegaly and monocytosis. The four febrile reactions 
described by Bartels occurred within the first 10 days of treatment. The 
temperature reached 102-103° F., and was accompanied by generalized aches 
and pains. When thiouracil was discontinued it returned to normal and 
when thiouracil was resumed there was an immediate return of fever. 

The sudden onset of fever after a relatively constant latent period of 10 
days (range seven to 18 days), the explosive immediate reaction upon re- 
administration of the drug, and the character of the accompanying symptoms 
suggest that thiouracil should be added to the roster of drugs which produce 
idiosyncratic reactions. 

That drug idiosyncrasy, in many instances at least, comes into the same 
general category as anaphylaxis, has been established by the classical studies 
of Landsteiner.*® He constructed immunologically active antigens artificially 
by conjugating pure chemicals with animal sera or with other proteins. The 
resultant antigen possesses a high degree of specificity which has !-:en shown 
to depend upon the chemical radical and not upon the protein fraction of the 
conjugated antigen. Landsteiner was able to sensitize guinea pigs to ars- 
phenamine so that anaphylactic shock was produced by the intravenous in- 


jection of the pure chemical uncombined with protein. Wedum™* succeeded 
in sensitizing guinea pigs to azoproteins prepared from the sulfonamides. 


The amazing heterogeneity of the list of drugs giving rise to idiosyncrasy 
(antipyrine,® arsphenamines,® barbiturates,” bismuth subsalicylate,’ bro- 
mides,* cinchophen,’ digitalis,’® dilantin,’* gold,’* iodides,* mercurials,” nir- 
vanol,’* nitrates,“ phenolphthalein,** quinine,’’ salicylates,° sulfonamides *° 
and thiocyanates *) has been remarked upon by Coca. Indeed it is so im- 
pressive that it has led to the dismissal of allergic reactions as little more 
than spectacular, troublesome, and fortunately rare sporadic aberrations. 

While reviewing the literature in an attempt to elucidate the nature of 
the reactions to thiouracil, the writers have been struck with the attention 
which has been lavished on the factors which may predispose an individual 
to develop an idiosyncratic reaction. Largely neglected have been the precise 
chemical factors which render an agent capable of inducing hypersensitive- 
ness. Such information as is available is summarized below, and an attempt 
is made to link the allergic and therapeutic actions on chemical grounds. 

The fundamental dependence of the sensitizing capacity of a drug upon 
chemical structure is brilliantly illustrated by the hydantoin derivatives. 
Nirvanol (phenylethyl hydantoin) provokes an idiosyncratic response in 84 
per cent '* of the patients to whom it is administered whereas dilantin (sodi- 
um diphenyl hydantoinate) elicits an allergic reaction in only 5 per cent.” 
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Hypersensitivity may be developed to the molecule as a whole, as is the cas¢ 
with antipyrine, or to certain radicals of the molecule. Doerr mentions 
cases of iodoform susceptibility in which the individual reacted also to bro 
moform, thus imputing the decisive role to the methyl radical. In a clinical 
study of quinine allergy, Dawson and Garbade’** found the idiosyncrasy 1 
extend to levorotatory alkaloids such as ethylhydrocupreine and cinchonidine 
but not to dextrorotatory isomers such as quinidine and cinchonine. 

Propensity to induce idiosyncratic reactions is strong presumptive evi- 
dence of a drug’s capacity to become bound to protein. In a number of ir 
stances, direct chemical evidence for this fact has been obtained. Thus, 
Davis **’** *° has demonstrated that the sulfonamide drugs become bound 
in varying degrees to serum albumin, leaving only a portion of the drug fre 
to dialyze. In normal plasma the proportion of unacetylated drug which 
hound to protein is as follows: 


Sulfanilamide 20‘ 

Sulfapyridine 40‘ 

Sulfadiazine 55° 

Sulfathiazole 75° 
The plasma proteins, specifically the globulins, form compounds with the 
arsphenamines both in vitro and in vivo.*”*° The cardiac glycosides bind 
serum albumin, as shown by Farah.** Data on the chemical properties of 
thiouracil are as yet meager. However, in developing a method for the 
quantitative determination of thiouracil in the blood, Williams ** found that 
thiouracil is partially bound to protein, and can be liberated by tryptic diges 
tion before assay. 

That protein-binding capacity may have pharmacologic implications of 
considerable importance is suggested by Davis’ discovery that the order of 
increasing tendency to be bound to plasma protein is identical with the order 
of increasing bacteriostatic effectiveness against E. coli. Since the bound 


drug apparently exerts no bacteriostatic action this result appears superfi- 
cially paradoxical. However, there is considerable evidence for the belief 
that the antibacterial action of the sulfonamides is effected by competition for 


an enzyme associated with a metabolite essential for bacterial growth.* *"~ 
Inasmuch as all enzymes are proteins, the tendency of a drug to become 
bound to plasma protein may reflect its tendency to bind enzyme protein 
The arsphenamines are thought to exert their parasiticidal action by a 
somewhat similar mechanism after conversion into a partial oxidation pro 
duct, arsenoxide. It is possible to protect trypanosomes and _ spirochetes 
from the lethal effects of arsenoxide by the addition of minimal amounts of 
glutathione and certain other sulfhydryl compounds. Since trypanosomes 


* Indeed, the inhibition of bacterial growth by sulfonamides may be accounted 
quantitatively by assuming that the action is due to a reversible combination between 
basic form of the drug and the neutral form of the enzyme, and that the law of mass a‘ 
is applicable.*4 


+h 
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can be shown by the nitroprusside test to contain a sulfhydryl compound 
similar to glutathione, it is believed * that arsenoxide combines with this 
sulfhydryl to oxidize it to a form incapable of performing an important 
role in the respiratory metabolism of the parasite which thereupon dies.” 


The prevention of thyroid hormone formation by the sulfonamides and 
thioureas may likewise prove to be due to an enzyme blockade mechanism. 
Dempsey * 
cell by the benzidine test. The peroxidase reaction was easily inhibited by 
the addition of thiouracil to the reagents. It is of interest that some correla- 
tion exists between the protein-binding tendency of the sulfonamide drugs 
and their goitrogenic potency as ranked by Astwood.** He found that the 


‘demonstrated the presence of peroxidase in the thyroid follicular 


yoitrogenic potency of sulfonamides administered to normal rats increased 
in the following order: sulfanilamide, sulfathiazole, sulfapyridine, sulfadia- 
“ine. 

The structural factors which condition the therapeutic action and the 
allergic reaction are doubtless of great complexity. Capacity of a drug to 
combine with protein in vivo does not necessarily mean that the resultant 
antigen is capable of arousing a major idiosyncratic response in the subject. 
Penicillin is perhaps an example of this type of drug. Chow and McKee * 
have recently demonstrated that human albumin will bind crystalline peni- 
cillin. Although urticaria develops in 2 to 5 per cent of patients treated, 
fever having the characteristics of true drug idiosyncrasy has not yet been 
reported. The febrile reactions that were seen in the early days of penicillin 
therapy seem to be attributable to impurities in the drug. Anderson * states 
that occasionally patients have been observed who maintain a low-grade 
fever after the clinical signs of infection have disappeared. In several of 
these cases, the temperature returned to normal when penicillin was with- 
drawn. Likewise, it is quite possible that some compounds combine with the 
enzyme but are not chemotherapeutically active. Thus, Davis and Wood” 
have found that metanilamide and various inactive substituted sulfonamides, 
as well as active sulfonamides, combine with plasma proteins. 

The evidence summarized herein, while circumstantial, suggests that 
some of the chemical factors which determine the anaphylactic-like complica- 
tions of chemotherapy may also determine the therapeutic effect. The heter- 
ogeneity of the drugs which give rise to idiosyncratic reactions should not 
blind us to their common characteristic which may possess fundamental 
pharmacologic importance, namely the capacity to bind proteins. 

CONCLUSIONS 

1. Case reports of three patients with thyrotoxicosis who developed 

lever attributable to thiouracil therapy are presented. The clinical features 
rhe fallacy implicit in deductions of modes of pharmacologic action from experiments 
volving their inhibition has been pointed out by Heubner in connection with these studies 


Voegtlin. Heubner ** shows that Voegtlin’s conclusions are possibly (even probably) 
t not necessarily correct. 
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of these thiouracil reactions suggest that they are manifestations of true 


drug idiosyncrasy. 

2. Biologic factors predisposing an individual to develop an allergic r 
sponse have been emphasized in the literature to the neglect of chemical 
factors rendering an agent capable of inducing hypersensitiveness. 

3. It is suggested that capacity to bind proteins is the common chemical 
factor which is responsible for the anaphylactic-like complications of chemo- 
therapy as well as the therapeutic effect. 
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MENINGOCOCCIC INFECTIONS WITH SPECIAL 
REFERENCE TO CERTAIN DIAGNOSTIC 
CONSIDERATIONS; AN ANALYSIS OF 
THIRTY-SEVEN CASES * 


By Avpert C. Oxman, Lt. Col., M.C., A.U.S., Denver, Colorado, and 
IstporE FiscHer, Major, M.C., A.U.S., New York, N. Y. 


The comprehensive study of meningococcic meningitis and septicemia 
by Colonel Henry M. Thomas, Jr.,’ concerns a total of 1,518 cases which 
occurred in the Fourth Service Command during the winter and spring of 
1942-1943. The mortality rate of 8.8 per cent in the first 317 cases was 
lowered to 2.1 per cent in the last 761 cases. These rates are to be compared 
with the rate of 39 per cent in something less than 6,000 cases in the United 
States Army in 33 months during the First World War, and with civilian 
reports (cited by Thomas) in which a mortality of “something over 14 per 
cent” is regarded as “very low.” 

The cases reported by Thomas, together with other large series now o1 
record, make clear in the aggregate that sulfonamide therapy, if promptly 
and properly applied, can reduce the death rate of meningococcic infections 
to levels once believed impossible. The prompt application of therapy, how 
ever, rests upon prompt diagnosis, and prompt diagnosis is not always as 
simple as it seems. This is particularly true when the number of cases ob- 
served is small and when they occur sporadically or when their epidemic 
characteristics are slow to be realized. 

Thirty-seven patients with meningococcic infection, in nine of whom 
meningeal localization did not occur, were observed at the Station Hospital, 
Camp Bowie, Texas, during the 13 month period ending January 24, 1944 
Four of the nine patients with meningococcemia, of whom one died, and 
23 of the 28 patients withmeningitis, of whom one died, were treated during 
the period of national epidemic incidence; the other cases occurred sporadi 
cally. 

The purpose of this communication is two-fold: to emphasize the clinical 
syndrome of meningococcic infection, particularly of the sporadic and the 
non-meningitic variety, and to illustrate by case reports the various atypical 
forms which this infection may assume. Additional data on the effectiveness 
of chemotherapy in this disease are presented incidentally. 


\NALYSIS OF CASES 


The age range in this series was from 18 to 38 years, but only tw 
patients were over 30 years of age, and 23 were under 22 years. Theré 

* Received for publication April 2, 1945. 

From the Medical Service, Station Hospital, Camp Bowie, Texas 
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were only two negroes in the series, one of whom had meningococcemia 
and the other meningococcic meningitis. 

It is striking, and in accord with other observations, that of the 28 
patients with meningitis 24 had been in the Army less than four months, and 
17 of these less than one month. All four of the patients with meningococ- 
cemia treated during the period of the epidemic had been in the Army less 
than three months, and three of these less than one month. The duration 
of service of the patients with sporadic disease varied from seven to 29 
months and averaged 18.8 months. 

It does not seem unreasonable that new and unhardened recruits should 
show a pronounced susceptibility to meningococcic infection, though it is 
somewhat paradoxical that measures taken to increase physical endurance 
and develop immunity should at first have a deleterious effect on both those 
factors. Fatigue due to rigorous training schedules lowers the soldier’s re- 
sistance before it increases it, and inoculations against typhoid fever and 
tetanus, and vaccination against smallpox, affect the soldier’s native im- 
munity. Sampson,* for instance, who observed 78 cases of cerebrospinal 
fever among troops in a camp in Natal after inoculation with concentrated 
typhoid vaccine, suggests that although immunizing inoculation eventually 
encourages the production of specific antibodies, its immediate effect is to 
lower resistance to such diseases as cerebrospinal fever, particularly if 
fatigue is associated. 

The four cases of meningococcemia observed during the epidemic season, 
in one of which the Waterhouse-Friderichsen syndrome was apparent, were 
all acute, in contrast to the five cases observed sporadically, in all of which 
the disease was chronic. 

The symptoms in the acute cases of meningococcemia included moderate 
to severe headache, chills, myalgia and arthralgia, and rapid temperature 
elevations, with an upper limit of 105.4° F. Vomiting, nuchal rigidity, and 
symptoms referable to the sensorium were not observed in any instance. 
Headache was a prominent feature in every case of chronic meningococ- 
cemia, and the temperature elevations ranged from 101° to 102.4° F. A 
rash was present in every case, whether acute or chronic. 

Stiffness of the neck and a positive Kernig’s sign were present in each 
ot the 28 cases of meningitis, but headache, which varied from moderately 


severe to excruciating, was present in only 25 cases, and a rash in only 19 
cases. Vomiting was present in 24 cases, and nausea without vomiting in 
another case. A shaking chill preceded the onset of meningeal involvement 

11 cases. Nine of the 28 patients had no symptoms referable to the 
sensorium. In the other 19 cases, mental impairment and drowsiness were 
observed in 16, coma in six, delirium in one, and an irrational state in one. 
The reflexes were sometimes exaggerated and sometimes absent. The tem- 
perature on admission to the hospital varied between 99.6° and 105.4° F., 
but most often was between 101° and 104° F. 
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The rash in the four acute cases of meningococcemia was predominantly 
pink and macular in two instances, and predominantly purpuric and petechial 
in one case each. It was first noticed on the chest, back and extremities, but 
eventually was generalized. In meningitis it varied from a faint, dull red, 
maculopapular rash to a widespread petechial eruption. Frequently the 
lesions were confluent. The rash was always more profuse and more pro- 
nounced than in the cases without meningeal localization. 

In the acute cases of meningococcemia the white blood cell count ranged 
from 15,000 to 52,000 per cubic millimeter, and the polymorphonuclear pet 
centage from 83 to 94. In the chronic meningococcemias the highest whit 
blood cell count was 22,250 per cubic millimeter. In the cases of meningitis 
the leukocytosis ranged from 12,200 to 80,700 cells per cubic millimeter, 
and exceeded 30,000 cells in only nine cases. The polymorphonuclear leu 
kocyte percentage was generally high, and ranged from 90 to 96 per cent 
in 15 cases. 

In the cases of meningitis the average spinal fluid leukocyte count was 
8,000 per cubic millimeter, the range being from 629 to 39,850, and th 
average polymorphonuclear percentage was almost 90 per cent. Meningo 
cocci were demonstrated in the smears of the spinal fluid in 14 cases, and 
by culture of the spinal fluid in nine cases. Seventeen positive blood cultures 
were obtained, two in cases of acute meningococcemia, four in cases of 
chronic meningococcemia, and 11 in cases of meningococcic meningitis. [1 
the fatal case of meningococcemia the peripheral blood smear, as in certai: 
other reported cases, showed many gram-negative diplococci which mor 
phologically resembled Neisserian organisms. 


DIAGNOSTIC CONSIDERATIONS 


In the majority of cases in this series the diagnosis was made soon after 
the patient had been admitted to the hospital, but meningococcic infection 
was not the diagnosis on admission in a single instance. Three patients, in- 
cluding one with acute meningococcemia, were admitted without diagnosis, 
and in three other instances, all of meningococcemia, the diagnosis on admis 
sion was fever of undetermined origin. The remaining diagnoses included 
nasopharyngitis in 16 cases, pneumonia in four, measles in three, influenza in 
two, and upper respiratory infection, bronchitis, otitis media, pyelitis, gas 
troenteritis, and schizophrenia in one case each. Such diagnostic errors are 
not unusual, particularly in meningococcemia. All but one of the 15 cases 
of this disease reported by Copeman * were incorrectly diagnosed on admis 
sion to the hospital, chiefly, the author notes, because the belief is still general 
that this is an unusual type of infection. Adams * also calls attention to the 
possibility of diagnostic errors because meningococcemia is overlooked, par- 
ticularly when it occurs sporadically. 

Part of the diagnostic confusion also arises because of too great reliance 


upon the laboratory. The blood culture is not necessarily positive when a 
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blood stream infection is present. Only 17 positive cultures, as noted, were 
secured in these 37 cases, and the initial culture was not positive in a single 
one of the sporadic cases. In one instance of meningococcemia seven suc- 
cessive blood cultures were negative, the organism being recovered on the 
eighth attempt, when the increased carbon dioxide tension technic was 
employed. Again these circumstances are not unusual. Copeman * eventual- 
ly secured 14 positive cultures in his 15 cases of meningococcemia, but none 
was secured on the first attempt. In one case of the series reported by Dick- 
son and his associates® 22 samples of blood yielded only two positive cul- 
tures. 

As these facts suggest, the diagnosis of meningococcemia is likely to be 
overlooked if the possibility is not borne constantly in mind, particularly 
when meningococcic infection is not epidemic. Obviously the diagnosis 
must be made before a positive blood culture is obtained, or indeed before 
any report on the blood culture is received, if one hopes to prevent the 
advent of meningitis. 


THERAPY AND RESULTS 


Treatment was substantially the same in all of these cases, whether or 
not meningitis was present. The basic plan was as follows: As soon as 
the diagnosis was made and lumbar puncture and other diagnostic measures 
were carried out, an initial dose of 5 gm. of sodium sulfadiazine was given 
by vein in 200 to 1,000 c.c. of physiologic salt solution, followed by the 
intravenous infusion of 1,000 c.c. of 5 per cent dextrose in physiologic salt 
solution. 

Intravenous therapy was continued in patients who were stuporous or 
who were nauseated and vomiting, 3 gm. of sulfadiazine being given every 
eight hours. Otherwise 1.5 gm. of sulfadiazine was given by mouth eight 
hours after the last intravenous medication, and the same dosage was re- 
peated every four hours for periods ranging from three to five days. The 
dosage was then reduced to 1 gm. every four hours, and later to 1 gm. every 
six hours. Treatment was always continued until the temperature had been 
normal from five to seven days. The duration of treatment in this series 
averaged 9.5 days and the dosage averaged 71.5 gm. In one instance of 
meningitis there was so much difficulty in entering the veins that sulfa- 
thiazole was given subcutaneously in a solution of 0.5 per cent; there was 
no local reaction, and the therapeutic effect was good. The blood sul- 
fadiazine level, which was determined daily in the first days of the illness 
and later on alternate days, ranged from 3.1 to 16 mg. per cent. It was 10.0 
mg. per cent or higher in 18 instances. 

The fluid intake was maintained at 4,000 c.c. daily, which produced a 
urinary output of 1,000 to 1,500 c.c. daily. Intake and output were charted 
throughout the illness. Intravenous fluids were administered whenever the 
oral intake was unsatisfactory for any reason. Urinalysis and blood study 
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were carried out daily at first, and later on alternate days. Sodium amytal 
was used routinely by the intramuscular route to control restlessness. 

Complications as the result of therapy developed in only six cases. On 
patient, who presented pleural effusion and pneumonia of the right lowe: 
lobe when he was first seen, developed a drug rash on the tenth day of treat 
ment, and another patient a drug rash on the fourteenth day of treatment ; 
both made-uncomplicated recoveries when sulfadiazine was discontinued 
One patient developed microscopic hematuria and one gross hematuria ; bot! 
recovered uneventfully after withdrawal of the drug. One patient devel 
oped hematuria and anuria after he had received a total dosage of 64 gm. o! 
sodium sulfadiazine over a period of eight days. He recovered after ureteral! 
catheterization and infusions of 10 per cent glucose solution. The sixth 
patient also developed gross hematuria but required no special treatment. 

Two patients presented complications unrelated to therapy. The first 
developed arthritis of both wrists, which subsided without residua. The 
other developed pericarditis and suppurative arthritis of the right wrist and 
elbow, the left shoulder, and both knees. Purulent fluid was aspirated from 
the right elbow and both knees. Recovery was apparently complete, but two 
months later symptoms of neurocirculatory asthenia appeared, and the pa 
tient was discharged from the Army on this basis. The other surviving 
patients were returned to full duty in varying periods of time. Both deaths 
in the series occurred during the epidemic period. 


Case Reports 


Case 1. A 19 year old negro, in service less than three weeks, became irrational 
and somewhat confused 48 hours after contracting a sore throat. Soon after being 
admitted to the hospital he presented a temperature of 105° F., his pulse became barely 
perceptible, and his blood pressure fell to 75 mm. Hg systolic and 40 mm. diastoli: 
He was in a stupor. The pupils were contracted and there was no reaction to light 
The conjunctivae were injected. Numerous small petechiae were observed over the 
entire body, including the margins of the lower eyelids. A few were present on the 
hard palate. Knee jerks could not be elicited. The Babinski, Kernig and Brudzinski 
signs were negative. 

Blood studies showed 52,000 white cells per cubic millimeter and 73 per cent 
polymorphonuclear leukocytes. A smear showed many vacuolated disintegrated cells 
containing many gram-negative diplococci morphologically resembling Neisseriat 
organisms. Blood culture taken under carbon dioxide tension showed gram-negative 
diplococci of Neisserian morphology, which were identified as meningococci by specifi 
agglutination. The spinal fluid was clear and was not under increased pressure; the 
cell count was 5 per cubic millimeter ; culture was sterile. 

The patient died as he was being given an infusion containing sodium sulfa 
thiazole, of which drug it was estimated that he had received only 1 gm. Death oc 








curred 12 hours after admission to the hospital. 
Autopsy revealed marked pulmonary edema and congestion of the lungs, live! 
and spleen, with petechial hemorrhages of the epicardium and gastrointestinal tract 


The right adrenal gland was dark blue and swollen, and cross section showed the 
the 







entire medulla to be hemorrhagic. Less extensive hemorrhage was observed in 








left adrenal gland 
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Comment. This patient had a fulminating septicemia with complicating Water- 
house-Friderichsen syndrome, which is characterized by sudden onset, overwhelming 
severity, cyanosis, shock, and a rapidly fatal outcome. The outstanding pathologic 
features were tissue congestion, edema, and petechiae, with massive bilateral adrenal 
hemorrhage. That the etiologic factor was an overwhelming meningococcemia is 
hown by the presence of the organisms even in the peripheral blood smear. Whether 
the state of shock was due to the septicemia or to the Waterhouse-Friderichsen 
syndrome it is not possible to say. 

Case 2. A 24 year old white soldier was hospitalized on a diagnosis of naso- 
pharyngitis after developing a chill and fever of 104° F. Twenty-three hours later 
he presented a generalized purpuric and petechial eruption, petechiae being observed 
even on the conjunctivae. Shortly afterward he became drowsy and stuporous and 
exhibited signs of meningeal irritation. The spinal fluid was turbid, with a sugar 
content of 15 mg. per cent, and a smear was positive for gram-negative diplococci. 
The patient did not respond to sodium sulfathiazole (25 gm. intravenously) or con- 
centrated antimeningococcic serum (15 c.c. intrathecally, 75 c.c. intravenously) and 
died in coma 84 hours after entering the hospital. 

Autopsy revealed the following positive findings. Examination of the brain 
revealed a thin fibrinopurulent exudate over the vertex and lateral portion of the 
cerebral hemispheres, and, to a lesser degree, over the cerebellum. None was ob- 
erved at the base of the brain. A thin fibrinous exudate was present over the 
pericardium and a small amount of purulent fluid was in the pericardial sac. The 
spleen was soft and slightly enlarged. A few petechiae were found on the jejunum 
ind ileum, as well as in the lungs, which also showed edema and small scattered areas 
of bronchopneumonia. Microscopic section of the cerebral structures showed in- 
filtration of the pia-arachnoid with polymorphonuclear leukocytes. It is to be noted 
that in this case the adrenal glands were both grossly and microscopically normal. 

Comment. Death in this case of fulminating meningitis with diffuse purpura 
ind petechiae might have been avoided by prompt diagnosis and institution of treat- 
ment before the meninges were involved. Autopsy was remarkable only for the ab- 
sence of exceptional findings other than those which would be observed in any in- 
stance of overwhelming sepsis. 

Case 3. A 19 year old white soldier was hospitalized for seven days with a 
emperature of 104° F. on a diagnosis of nasopharyngitis. After receiving 16 gm. 
‘f sulfathiazole over a 60 hour period he was returned to duty in apparently good 
condition. Two days later he was readmitted to the hospital for malaise, headache, 
ind a temperature of 101° F. Twelve hours later he developed nausea, vomiting, and 
nuchal rigidity. Petechiae were ‘now present over the chest and abdomen. The 
white blood cell count was 80,700 per cubic millimeter, and culture showed meningo- 
cocci. The spinal fluid was cloudy. The cell count was 6,900 per cubic millimeter 
and the sugar content was 34 mg. per cent. The smear was positive for gram- 
negative diplococci and the culture was positive for meningococci. 

Intravenous sulfadiazine therapy was begun at once, but six hours later the 
patient presented all the classic signs of shock, and cyanotic blotches covered the 
entire body. He was placed in an oxygen tent and was given 0.5 c.c. of adrenalin 
and 500 ¢c.c. of plasma by vein. Clinical improvement was rapid. On the following 
day the urine was grossly bloody, but, chemotherapy was continued cautiously and 
fluids were forced. The hematuria cleared up promptly and recovery was uneventful 
thereafter. The total dosage of sodium sulfadiazine was 58.5 gm. over a 12 day 


period. 
Comment. This patient on his first admission evidently had an acute meningo- 
ecemia, which was unrecognized and, therefore, was inadequately treated. On his 
‘cond admission he was extremely septic. The subsequent signs of circulatory col- 
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lapse were perhaps due to adrenal failure, which is not uncommon in severe infections 
Whether or not this reasoning is valid, the patient responded promptly to the accepted 
treatment for this condition, and convalescence was smooth thereafter. 

Case 4. A 25 year old white soldier, in service for four months, wakened from 
sleep with chills, fever, severe headache, sore throat, malaise, and generalized aches 
in the neck, back and extremities. Vomiting soon followed. When admitted to the 
hospital he was apathetic and acutely ill. The temperature was 103° F. and the puls: 
108. The face was flushed. The pharynx was red and somewhat injected. The 
skin of the chest, abdomen, arms and thighs was covered by a dull red macular rash 
with numerous petechiae. Although a diagnosis of acute meningococcemia wa 
made, therapy was withheld pending laboratory confirmation of the condition. 

Seven hours after admission to the hospital, and following two episodes ot 
projectile vomiting, the patient complained that his “head was bursting.” He wa 
rational and his temperature had fallen to 101° F., but he was pale and prostrated 
and was obviously much more seriously ill than when he was first seen. The entire 
body was now covered with a profuse, dull red, macular rash, which in many areas 
had petechial centers. There was now moderate nuchal resistance, and a suggestive 
Kernig’s sign was observed, though the neck had been flaccid when he entered the 
hospital. Spinal puncture revealed turbid fluid under normal pressure. The cell 
count was 1,125 per cubic millimeter, the polymorphonuclear leukocyte percentage 
91 per cent, and the total protein 178.6 gm. per cent. The globulin was increased 
Gram-negative intracellular diplococci were seen in the direct smear. The blood 
culture, taken under carbon dioxide tension a few hours earlier, when no signs of 
meningeal irritation were present, was reported positive for meningococci. Re 
covery was uneventful following the administration of a tota! dosage of 80.5 gm 
of sodium sulfadiazine over a 16 day period. 

Comment. The clinical manifestations, the definite absence of signs of meningeal 
irritation, and the positive blood culture when the patient was first seen showed that 
at this time he had only an acute uncomplicated meningococcemia. Within seve 
hours this phase had passed into the phase of meningitis, which illustrates the speed 
with which meningeal involvement may come to pass in a patient with acute meningo 
coccemia. It also illustrates the wisdom of instituting therapy before laboratory 
confirmation of the tentative diagnosis is obtained. 

Case 5. A 22 year old negro soldier had complained of headache and had ap 
peared confused and sulky for several weeks. On several occasions he had fallen 
out of the ranks for no apparent reason, and shortly before entering the hospital 
according to his battalion medical officer, he had developed “what is apparently 
full blown schizophrenia.” 

The patient was uncodperative and resistive, and was either unable or unwilling 
to supply much information about himself. The rectal temperature was 103.2°F 
Che neck was rigid and the abdomen was tense and resistant to pressure. Both the 
Kernig and Brudzinski signs were positive, and deep tendon reflexes were hyper- 
active. The white blood cell count was 38,850 per cubic millimeter and the polymot 
phonuclear leukocyte percentage was 90. The spinal fluid revealed 628 cells pet 
cubic millimeter and a sugar content of 11 mg. per cent. 

The response to intravenous sulfadiazine therapy was dramatic and convalescence 
was uneventful. In all, the patient received 54.5 gm. of the drug over a nine day 
period. 

Comment. In this case mental symptoms, although secondary, overshadowed the 
primary condition, so that the diagnosis of acute meningitis was at first overlooked 
The lesson is that sudden mental symptoms should always suggest the possibility of 
cerebrospinal meningitis. In three cases reported by Weir and Vautier ® the patients 
were sent to a mental hospital because they presented symptoms of confusion and 
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excitement, but all, like this patient, were later found to be suffering from acute 
meningitis. These authors emphasize that mental symptoms may be present for some 
time, as they were in this instance, before definite symptoms of meningeal irritation 
can be elicited. Adams,* who states that since entering the Army his “conception of 
meningococcic infection has been appreciably altered,” points out that in some in- 
stances of acute meningitis an acute psychosis, most often of the maniacal type, may 
be the first and only symptom. He observed two such patients who had been ad- 
mitted to psychiatric wards, and is of our opinion that in any case of sudden febrile 
psychosis without obvious cause meningitis should be suspected, even in the absencé 
of temperature elevation. 

Case 6. A 32 year old white soldier developed chills, fever, severe headache, 
generalized aches and pains, and backache, which increased in severity over a 24 
hour period. When he was first seen the face was flushed and there was a discrete, 
dull red, macular rash over the chest, back and abdomen, the macules of which faded 
on pressure. The pharynx was injected and moderately red. The white blood cell 
count was 17,850 per cubic millimeter and the polymorphonuclear leukocyte percentage 
was 85. A smear obtained by aspiration of one of the macules revealed no organisms. 
Culture of material from the throat was negative on three occasions, and blood cul- 
ture was also negative. 

The patient’s symptoms disappeared shortly after he entered the hospital, his rash 
receded, and for three days he was afebrile, although the pharynx remained moderately 
red and injected. On the fourth day he again complained of headache, backache, 
and generalized aches and pains. The temperature rose to 103° F., and he was con- 
fused and slightly delirious. The macular rash reappeared on the abdomen, back and 
extremities. Six hours later the aches and pains and the backache became more 
severe, and he complained of chilliness. The macular rash extended to involve 
the chest, arms, and dorsum of both feet. 

A blood culture taken at this time was later reported positive. Without waiting 
for laboratory confirmation, however, chemotherapy was instituted by the oral route, 
a total of 53 gm. of sodium sulfadiazine being given over a 10 day period. Within 
24 hours after the drug had been begun clinical symptoms disappeared, the rash began 
to fade, and there were no further temperature elevations. 

Comment. This case is another illustration of the fallacy of relying upon a 
negative blood culture to exclude the possibility of chronic meningococcemia. It also 
illustrates the fact that when diagnosis is still somewhat doubtful the disappearance 
of a petechial or macular rash in response to chemotherapy is a useful diagnostic 
measure. 

Case 7. A 25 year old white nurse was seen in consultation by one of us 

A. C. O.) on the twenty-first day of her illness. She had been wakened from 
sleep by severe lumbar backache, which had been followed successively by chilly sen- 
sations, pain in both inguinal regions radiating toward the pubis, and severe headache 
involving the entire occiput. When she was hospitalized at the end of 24 hours her 
headache was much worse, and attempts to flex the neck caused soreness and pain. 
At this time the temperature was 103.6° F. Physical examination was negative ex- 
cept for a macular rash over the whole body and slight tenderness in both inguinal 
regions. The white blood cell count was 22,250 per cubic millimeter, and the poly- 
morphonuclear leukocyte percentage was 91. Blood smears were repeatedly nega- 
tive for malaria, and smears from the cervix, seven blood cultures, and roentgenologic 
examination of the chest, sinuses, gall-bladder and colon were also negative. 

Various diagnoses were considered at various times in the first 21 days of hos- 
pitalization. The first suggestion was meningismus. Chills and temperature eleva- 
tions between 101° and 105° F., which occurred every two to three days, suggested 
malaria. Persistent low backache, persistent low abdominal pain, dul! pain in the 
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joints of the left hand and wrist, and the irregular macular rash were points in favor 
of the diagnosis of pelvic inflammation, diverticulitis of the colon, and rheumati: 
fever, respectively. 

When the patient was first seen in consultation she had just had a chill and he: 
temperature was 103° F., but the only other complaint was a moderately severe head 
ache. Physical examination revealed nothing except several maculopapular spot 
scattered over the extremities, dull red, 0.5 cm. in diameter, disappearing on pressur: 
and without petechiae. 

A diagnosis of chronic meningococcemia was made on the basis of the histor) 
and physical findings. Blood cultures on special media taken under carbon dioxick 
tension were twice reported positive for meningococci. The patient was given a tota 
of 34 gm. of sodium sulfadiazine over a five day period and an average blood sulia 
diazine level of 12.4 mg. per cent was thus achieved. The response to therapy wa 
dramatic; symptoms disappeared promptly, and there were no further temperaturé 
elevations. The patient was discharged from the hospital 13 days after the admin 
istration of sulfadiazine was begun. 

Comment. This case illustrates the bizarre picture and the mimicry of variou 
diseases which meningococcic septicemia may present. The typical symptoms and 
signs of meningeal disease, which usually make the diagnosis possible when the 
meninges become involved, are lacking in the septicemic stage, and both diagnosis and 
specific therapy may therefore be delayed, as they were in this case. A similar but 
less severe instance of meningococcic septicemia with intermittent fever suggestive 
of malaria has been reported by Kilham.’? 

Case 8. A 24 year old white soldier was admitted to the hospital three week: 
after he began to experience aches and pains in the knees and ankles, which late: 
involved the entire body and were associated with a sensation of stiffness. He also 
suffered from malaise, severe headaches, and afternoon rises of temperature to 103° F 
A blotchy red eruption over both thighs and the dorsum of both feet appeared with 
the temperature elevations and blanched with their disappearance. 

On admission to the hospital the patient did not seem acutely ill. The tempera 
ture was 101.6° F. The pharynx was moderately injected and there was a deep 
seated follicular exudate over the upper pole of the right tonsil. Many reddish pink 
macules, varying in diameter from 0.5 to 1 cm., were scattered over both thighs 
Some faded completely on pressure but a few exhibited central petechiae. No physi 
cal findings were elicited to explain the arthralgia, which was most marked in both 
ankles and the right knee. All reflexes were hyperactive. The Kernig, Brudzinski 
and Babinski signs were negative. The white blood cell count was 14,100 per cubic 
millimeter, and the polymorphonuclear leukocyte percentage was 85 per cent. The 
tentative diagnoses were rheumatic fever, erythema nodosum, periarticular rheumatism 
and meningococcemia. 

For the first days of hospitalization the patient continued to complain of pain 
the ankles and knees. During temperature elevations (to 104° F.) a scattered pinkis! 
macular rash was observed over the thighs and feet. 

Blood cultures under increased carbon dioxide tension were reported negative th 
day of admission to the hospital and again three days later, but a third culture on the 
sixth day was reported positive for meningococci. The response to sodium sulta 
diazine, 53 gm. of which were given over a 10 day period, was dramatic. All clinical 
symptoms disappeared promptly, and the temperature remained permanently normal 
Skin lesions disappeared more gradually. 

Comment. This patient obviously had a relatively mild chronic meningococcemi: 
for three weeks before he entered the hospital, and a positive diagnosis was delaye: 
in hospital because three blood cultures had to be taken before a positive report was 
secured. The circumstances are not unusual. Chronic meningococcemia may re 
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main obscure and untreated for several months if the patient does not consult a phy- 
sician promptly. Campbell * reports four cases in which the average interval between 
onset and hospitalization was 28 days. In another sporadic case in our own series 
the patient apparently had a chronic meningococcemia which had gone unrecognized 
for more than two months. 

Case ¥. A 38 year old white soldier, in service for 12 months, woke from sleep 
“freezing” and with a severe headache. A shaking chill was followed by a rise in 
temperature and two other chills. Malaise, myalgia and arthralgia had also developed 
before he was hospitalized. At this time the temperature was 102.4° F. and the pulse 
104. The pharynx was red and injected. A discrete, dull red, macular rash was 
present over the back, upper extremities, and dorsum of both feet. The white blood 
cell count was 19,250 per cubic millimeter, and the polymorphonuclear leukocyte per- 
centage 90 per cent. Roentgenologic éxamination of the chest was negative, as was 
the blood culture. 

Sulfadiazine therapy was instituted immediately, on a diagnosis of early menin- 
gococcic septicemia, and a total of 44 gm. was given over an eight day period. The 
temperature declined by lysis and was permanently normal after the third day, by 
which time all clinical symptoms had also disappeared. 

Comment. After the patient’s recovery it was learned that two weeks before 
the onset of his illness he had visited his home, and that the day after he had been 
hospitalized he had received word that his three year old child had died of cere- 
brospinal meningitis. Although no positive blood culture was ever secured, the history 
of direct contact, the characteristic clinical manifestations, and the dramatic response 
to therapy favor this being an instance of acute meningococcic septicemia. 


SUMMARY AND CONCLUSIONS 


Thirty-seven cases of meningococcic infection, nine of which were in- 
stances of meningococcemia without meningeal involvement, are briefly 
analyzed, and special diagnostic difficulties are illustrated by case reports. 

As this. series makes clear, the successful therapy of meningococcic in- 
fections depends upon two considerations: 

1. Prompt and adequate chemotherapeutic measures, which imply the 
initial administration of the sulfa drugs by the parenteral route if necessary. 
lhe institution of chemotherapy, however, depends upon: 

2. Early recognition of the disease, preferably before meningeal in- 
volvement occurs. Such recognition is achieved only by the constant recol- 
lection that meningococcic infection can mimic any acute infectious process, 
can present superficially a picture of mental illness, and is frequently intro- 
duced by nasopharyngitis, headache and backache, all of which are symptoms 


of many other much less serious diseases. 
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CHRONIC HEMOLYTIC ANEMIA WITH PAROXYS- 
MAL NOCTURNAL HEMOGLOBINURIA * 


By Rosert C. MAncuestTER, Lt. Comdr. (MC) U.S.N.R., U. S. Naval 
Hospital, Seattle, Washington 


INTRODUCTION 


Two cases of chronic hemolytic anemia with paroxysmal nocturnal hemo- 
globinuria, recently observed in this hospital, are reported in this paper and 
some of the clinical features are discussed. The concurrent malaria in case 
2 precipitated severe hemolytic crises with hemoglobinuria erroneously 
diagnosed blackwater fever. This feature makes such cases of particular 
interest to civilian physicians as well as to medical officers of the armed 
forces, because of the prevalence of malaria among troops now engaged in 
Pacific warfare. 


CLINICAL DESCRIPTION 


Forty-eight cases have been reported* since the clinical entity was first 
described by Marchiafava and Nazarii in 1911. Contrary to past impres- 
sions that males were affected more frequently than females,” * the incidence 
is the same in both sexes. Of 47 cases collected from the literature by Pierce 
and Aldrich, 23 were males and 24 females. Onset is most frequent in the 
third and fourth decades of life. The youngest case reported was observed 
at the age of five and a half years. The presenting symptoms are related 
to the degree of anemia, the complaint of wine red urine, or both. Parox- 
ysms of accelerated hemolysis and associated hemoglobinuria are not usually 
accompanied by symptoms or fever although abdominal and lumbar pain * ° 
and fever* have been reported in some instances. Such episodes occur 
during sleep, spontaneously, and sometimes in association with acute infec- 
tions,* ° anesthesia,* or the menstrual period.° Erythrocyte hemolysis occurs 
continuously but increases during sleep.* Consequently, the first morning 
urine may be dark and contains increased amounts of hemoglobin. 

Physical signs are primarily icterus and pallor. Slight or moderate 
hepatomegaly or splenomegaly is frequently found.**** Petechiae and ec- 
chymoses associated with severe thrombocytopenia have been reported in 
one case." 

Fatal termination has ensued in most cases in five to 15 years as a result 
of anemia, intercurrent infection, thromboses, or operative mortality from 
splenectomy. Rosenthal’s* patient lived for 33 years with death ensuing 

* Received for publication February 7, 1945. 

This article has been réleased for publication by the Division of Publications of the 
Bureau of Medicine and Surgery of the United States Navy. The opinions and views set 


lorth in this article are those of the writer and are not considered as reflecting the policies 
ot the Navy Department. 


935 





936 ROBERT C. MANCHESTER 


a few hours after splenectomy at the age of 52. Thromboses involving 
the portal system, extremities, and nervous system are common complica 


tions.****° 


The hemolytic character of the anemia is demonstrated by the following 
findings : bilirubinemia, absence of bile in the urine, and increased urine uro 
bilinogen, together with signs of greatly increased bone marrow activity as 
evidenced by polychromatophilia, reticulocytosis, and the finding of hype 
plasia of the erythrocytic marrow elements on direct examination. The red 
cells do not exhibit spherocytosis, and fragility to hypotonic saline solutions 
is within normal limits. The hemoglobinuria, which is secondary to hemo 
globinemia, is characterized by the appearance of oxyhemoglobin and 
methemoglobin in the urine. Hemosiderinuria is a constant finding. 

Leukopenia due primarily to neutropenia and a tendency to thrombocyto 
penia is observed in most cases. Both return to normal levels if splenectomy 
is performed. 


CASE REPORTS 


Case 1. G. R., aged 20, American born of Mexican-Spanish descent, was ol 
served in naval hospitals from January 14, 1944 until December 29, 1944. 

On admission to the sick list he complained of general malaise, asthenia, fever 
and sore throat of four days’ duration and of dark urine for one day. There was n 
familial history of anemia, hemoglobinuria, or jaundice. 

The positive physical findings were temperature of 99.2° F., pallor, icteri 
sclerae, slight yellowish tinting of the skin, and moderate nasal-pharyngeal injectio1 

Laboratory findings summarized from his 12 month hospitalization were 
follows: 

Blood Cells. Red blood cells 2,870,000; hemoglobin 9 gm., 58 per cent; whit 
blood cells 3,550; polymorphonuclear leukocytes 47 per cent, lymphocytes 50 per cent 
eosinophiles 1 per cent, monocytes 2 per cent, reticulocytes 7 per cent, red cell mea 
corpuscular volume 115 cu. , mean corpuscular hemoglobin concentration 26.5 pet 
cent, mean corpuscular hemoglobin 31 micromicrograms, mean red cell diameter 8 
micra, mean corpuscular thickness 2 micra, platelet count 200,000. The red cell 
studied in wet preparations tended to fold and curl around the periphery but target 
cells were not observed. No spherocytosis or sickling was found. Stained smeat 
showed polychromatophilia and anisocytosis. Erythrocyte hemolysis began at 0.36 
per cent NaCl and was complete at 0.24 per cent NaCl compared with 0.52 per cent 
and 0.24 per cent respectively for the control. The Ham erythrocyte hemolysis tests * 
were positive as tabulated in table 2. Spherocytosis was not found even in the tubes 
showing hemolysis. 

Sternal Bone Marrow. Leukocyte series 31 per cent, erythro-normoblast series 
65 per cent, megaloblasts 2 per cent, unclassified 2 per cent, interpreted as indicating 
an unusual degree of erythropoiesis in view of the high percentage of cells of the 
erythro-normoblast group. 

Other Blood Tests. Icterus index 19, blood cholesterol 220 mg. per cent, serur 
protein 6.02 gm. per cent, serum albumin 4.11 gm. per cent, serum globulin 1.91 gn 
per cent, non-protein nitrogen 26 mg. per cent, CO, 61 vol. per cent, blood Kahn 
reaction negative, blood sedimentation rate 18 mm. in 60 minutes, malaria smea! 
negative, clotting time 16 minutes with control clotting time of 17 minutes, bleeding 
time 3% minutes, prothrombin clotting time normal, clot retraction normal; van den 
Bergh test revealed a delayed reaction. Hemoglobinemia was uniformly found. Co 
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agglutinins were present in the patient’s serum to a dilution of 1: 64 with his own cells 
and 1:8 with Group 0 cells of a normal individual. Autohemolysins were not 
demonstrable. 

Urine revealed hemosiderin, free hemoglobin and urobilinogen. The first morn- 
ing urine specimen tended to be darker than those voided during the remainder of the 
day and showed increased amounts of hemoglobin. 

Roentgenograms of the chest, long bones, skull, intravenous pyelograms, and 
cholecystograms were within normal limits. 

Liver function tests showed a positive cephalin flocculation test on two occasions. 
Hippuric acid tests were within normal limits. Urea clearance tests revealed normal 
renal function. 

Clinical Course. During the 12 month period of observation the patient had two 
paroxysms of hemoglobinuria lasting 24 to 36 hours associated with febrile upper 
respiratory infections. Transient hemoglobinuria occurred spontaneously on nu- 
merous occasions and the first morning urine specimen tended to be darker than others. 
lhe icterus index fluctuated from 15-25, the white blood cell count from 2,100 to 6,000, 
the lymphocyte percentage from 50-74 per cent, and the reticulocytes from 5-15 per 


cent. 
Treatment, consisting of iron preparations orally and liver extract intramuscu- 


larly, was ineffective. 

He felt surprisingly well except during the upper respiratory infections with as- 
sociated hemoglobinuria, and was able to carry out a work detail throughout his 
period of hospitalization. 

Case 2. A. P. H., Pvt. U.S.M.C., aged 30, was admitted to the sick list Febru- 
ary 28, 1943 at Guadalcanal, Solomon Islands, because of an indolent superficial ulcer 
of the left leg of three months’ duration and his first attack of malaria, type undeter- 
mined. Malaria subsided on routine atabrine therapy, and he was transferred to a 
rear area hospital for treatment of the chronic leg ulcer. 

His past history was essentially negative except for three transient attacks of dark 
red urine occurring in December 1941, February 1942 and May 1942, before enlist- 
ment, and five attacks since enlistment. Physical examination was negative except 
for an indolent granulating leg ulcer. On March 25, 1943 wine red urine and slight 
icterus were noted. Malaria smear was positive for Plasmodium vivax. The hemo- 
globinuria cleared up in two days and malaria smears became negative on a régime of 
quinine, atabrine and plasmochin. On April 10, 1943 moderate fever developed. 
Smears for malaria and urinalysis were negative. ‘Two days later, after temperature 
had subsided, the spleen was palpable and he passed wine red urine which gave a 
strongly positive benzidine test but revealed no red blood cells on microscopy. Fever, 
chills and hemoglobinuria appeared again May 2, 1943. Blood smears were positive 
for malaria. Symptoms, hemoglobinuria and evidence of malaria subsided promptly 
on a régime of five transfusions and atabrine. 

He was received at this hospital July 2, 1943, feeling well except for the indolent 

left pretibial ulcer which healed quickly with the application of an Unna’s paste boot. 
Fever began August 23 and moderate icterus was apparent. Two days later he had 
hills, fever to 104° F. and dark wine red urine. Blood serum was reddish brown. 
[he spleen was palpable. Smears for malaria showed infection with Plasmodium 
ivax. Chills, fever and hemoglobinuria subsided in seven days on a régime of bed 
est, alkalinization and seven transfusions of 500 c.c. each. Thin smear for malaria 
was negative August 30, although no antimalarial drugs had been given. Quinine 
started September 4 did not precipitate further hemoglobinuria. 

On December 11, 1943, while up and active, he had abrupt onset of semicon- 
sciousness and a right hemiplegia from which he slowly improved to about 60 per cent 
recovery of function. He had no further evidence of malaria following the severe 
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attack associated with hemoglobinuria in August. Transient hemoglobinuria, without 
associated fever or malaria, recurred on three occasions before he was discharged 
from the service July 28, 1944. 

During the one year period of observation in this hospital, the red blood cell count 
fluctuated from 2,550,000 to 3,680,000, rising briefly to 4,229,000 after transfusions 
the white cell count fluctuated from 3,250 to 7,000; hemoglobin from 7.5 to 11 gm. 
polymorphonuclear leukocytes from 68 per cent to 38 per cent, lymphocytes from 62 
per cent to 30 per cent; icterus index from 15 to 40; and reticulocytes from 1 per cent 
to 12 per cent. Red blood cell fragility to hypotonic saline solutions was within 
normal limits. Blood Kahn reaction was negative. Total serum protein was 6.22 
gm. per cent. Blood non-protein nitrogen was 27 mg. per cent. The urine was posi- 
tive for hemoglobin and urobilinogen on numerous occasions. Liver extract intra 
muscularly and liver and iron orally were ineffectual in relieving the anemia. 

He was first seen by the author when he reéntered this hospital October 25, 1944 
No malarial relapse or gross hemoglobinuria had occurred since July 28, 1944. The 
essential physical findings were scleral icterus, pallor, and residuals of the right hemi 
plegia. The spleen was not palpable. Laboratory findings were as follows: Red 
blood cells 3,180,000; hemoglobin 9 gm.; white blood cells 5,300; polymorphonuclea: 
leukocytes 50 per cent, lymphocytes 45 per cent, red cel! polychromatophilia and 
anisocytosis, reticulocytes 6 per cent; red cell mean corpuscular volume 113 cu. yu, mean 
corpuscular hemoglobin 29, mean corpuscular hemoglobin concentration 29; and nor 
mal red cell fragility to hypotonic saline. No spherocytes or sickling of erythrocyte 
was observed. Gastric analysis showed free acid after histamine. Urine was posi 
tive for hemosiderin, hemoglobin and urobilinogen. The Ham erythrocyte hemolysi 
tests were positive as tabulated in table 2. 

Treatment, consisting of iron preparations orally and liver extract intramus 
cularly, was ineffectual. Transfusions precipitated no untoward reactions and caused 
transient improvement in his anemia but were of no lasting benefit. 


DISCUSSION 


Factors Inducing Accelerated Erythrocyte Hemolysis and Hemoglobin 
uria. The unrelenting character of the hemolytic anemia in this disease is 
demonstrated by both of our patients. Anemia and icterus were constantly 
present throughout an observation period of 12 months in case 1 and 22 
months in case 2. Episodes of accelerated hemolysis and hemoglobinuria 
occurred spontaneously in both cases, in association with sleep and febril 


upper respiratory infections in case 1, and in association with each malarial 
relapse in case 2._ A latent period of 24 to 48 hours usually existed between 
onset of the febrile infection and gross evidence of hemoglobinuria. 

The accelerated hemolysis and hemoglobinuria associated with sleep hav: 


been observed with such regularity that these features have been incorporated 
into the syndrome’s clinically descriptive name. The relationship to acut 
infections, although noted in previous case reports,* ° has received little com 
ment. ‘Three paroxysms were induced by febrile upper respiratory infec 
tions in case 1. ‘Table 1 demonstrates the severity of a hemolytic crisis in 
duced by malaria in case 2. 

Three thousand c.c. of citrated blood given over a period of eight days 
were required to restore the red blood count to its precrisis level. The 
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malaria itself also contributed to the anemia so that the extent of erythrocyte 
destruction due solely to hemolysis can not be estimated. 

Typhoid vaccine intravenously and a febrile reaction following intra- 
muscular medication induced hemoglobinuria in a patient reported by Scott, 
Robb-Smith and Scowen.* However, febrile infections and reactions do not 
invariably induce paroxysms. One of Hamberger and Bernstein’s° cases 
had repeated febrile episodes in association with B. coli pyelitis but hemo- 
globinuria occurred on only one occasion. Paroxysms have also been ob- 
served in association with anesthesia,* the menstrual period,’ after ingestion 
of acid salts such as ammonium chloride,‘ and after abruptly stopping alkalis 
given orally.‘ Physical exertion does not accelerate hemolysis.* 

Catabolism of Extracorpuscular Hemoglobin and the Significance of 
Hemosiderinuria. Hemoglobinemia, as observed in both of our cases, is a 


TABLE I 


The Pertinent Laboratory Data during an Acute Hemolytic Crisis Precipitated 
by a Relapse of Benign Tertian Malaria in Case 2 











White | =" i ‘ Gross | Transfusions 
Blood | globin Blood Poly - Ly mp —— ‘A | Hemoglobin-| Citrated 
Count Gm. | Count e c — uria Blood 


3,220,000! 10.5 | 7,750| 63 | ; | Negative | 


2,390,000 | 7.5 3,900 : | Positive 


2,900,000 | 5,900 | 5 Positive | | 1,000 c.c. 
_ | Ne Po | 


_| 1,000 c.c. 


Negative Negative 


| Negative | 1,000 c.c. 


3,340,000 | 10.5 | 3,800 | 42; 5 Negative Negative | 





constant finding. Fairley * found the extracorpuscular hemoglobin is in the 
form of oxyhemoglobin and methemalbumin. The urinary pigments con- 
sist of hemosiderin, oxyhemoglobin in alkaline urine, and oxyhemoglobin and 
methemoglobin in acid urine. 

Extracorpuscular circulating hemoglobin is disposed of in three ways: by 
absorption into the reticuloendothelial system, by intravascular catabolism 
into methemalbumin, and by renal excretion.”.*® After small intravenous 
injections, the free plasma hemoglobin is catabolized entirely by the reticulo- 
endothelial system.*® With injections sufficient to raise the plasma hemo- 
globin level in adults with normal kidneys to above 100-135 mg. per cent, 
hemoglobin also appears in the urine.*”** In more massive hemoglobinemia, 
such as transfusion reactions and blackwater fever, intravascular catabolism 
to methemalbumin likewise occurs.”'*® Methemalbumin is not excreted in 
he urine but is catabolized by the liver.*° In moderate hemoglobinemia as 
little as 10 per cent of the extracorpuscular hemoglobin appears in the 
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urine.***° As the hemoglobinemia increases the percentage of recovery 11 
the urine rises to as high as 30—40 per cent."* 

The renal excretion of hemoglobin is dependent on the balance betwee: 
filtration through the glomerular membrane and tubular reabsorption.'* The 
threshold is relatively high at first but, with daily intravenous hemoglobin 
injections, it decreases as much as 46 per cent.’* This decrease coincides 
with stuffing of the convoluted tubular epithelium with hemosiderin originat 
ing from hemoglobin reabsorbed from the glomerular filtrate.’*** That 
the hemosiderin is available for utilization in rebuilding hemoglobin is in 
dicated by the fact that the rate of disappearance from the tubular epithelium 
is accelerated in anemia.*® It is a reasonable assumption that in constant 
stuffing of the convoluted tubular epithelium with hemosiderin, as a result of 
chronic hemoglobinemia above the minimal renal threshold level, the hem: 
siderin is likewise disposed of by excretion into the urine. 

Clinical observations support this thesis. Hemosiderinuria is not ob 
served in acute intravascular hemolytic states such as favism, blackwate1 
fever, transfusion reactions, a case of idiopathic acute massive hemoglobin 
uria reported by Altshule and Gilligan,* or after single intravenous injections 
of hemoglobin.** It is invariably found in chronic hemolytic anemia with 
paroxysmal nocturnal hemoglobinuria in which chronic hemoglobinemia, 
hemoglobinuria and stuffing of the convoluted tubular epithelium with hemo 
siderin occurs. Hemosiderinuria is not to be considered as occurring solely 
in chronic hemolytic anemia with paroxysmal hemoglobinuria but rather as 
indicating the existence of prolonged hemoglobinemia above what Lichty, 
Havill and Whipple ** have termed the “minimal renal threshold.” 

Pathologic Physiology. Ham * interpreted the increased hemolysis oc 
curring during sleep as indicating the erythrocytes were unusually susceptible 
to slight decreases in pH. He substantiated his deductions by demonstrat 
ing that patients’ red cells hemolyzed in acidified control and patients’ serum 
while control cells showed no hemolysis. Hemolysis did not occur if the 
serum was previously heated to 56° for one hour. He concluded that in 
this disease an abnormality exists in the patient’s erythrocytes which makes 
them reactive to a thermolabile factor occurring normally in serum and that 
the hemolytic reaction is accelerated by any decrease in pH. 

The erythrocyte hemolysis reactions of our two patients to Ham’s tests 
are recorded in table 2 and conform with his findings. 

As noted in table 2 spherocytosis does not occur even in the tubes ex- 
hibiting hemolysis. Spherocytic erythrocytes were likewise absent from the 
peripheral blood in both of our patients. This is in direct contrast to most 
other types of hemolytic anemia and acute hemoglobinurias in which sphero- 
cytosis represents an actual phase in the process of erythrocyte disintegra 
tion ** and indicates a different hemolyzing mechanism is involved. 

No abnormal serum hemolysins were found in case 1 which conforms 


with the findings of other observers. 
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The chronic hemoglobinemia and lack of benefit from splenectomy in- 
dicates that hemolysis occurs intravascularly ** instead of in the reticulo- 
endothelial system. 

Treatment. No satisfactory treatment has been devised. Splenectomy 
has produced no permanent benefit * °° and has been followed by death in 
some instances.* Two splenectomized cases of Ham’s* no longer showed 
leukopenia or the characteristic increase in red cell hemolysis during sleep 
but otherwise the clinical course was unaltered. Alkalinization is ineffectual 
and is frequently followed by hemoglobinuria.* Concurrent infections 
should be treated carefully because of their tendency to precipitate hemolytic 
reactions. Transfusions were used repeatedly to combat the anemia in 


6 


TABLE II 


Erythrocyte Reactions of Cases 1 and 2 and the Control under Varied Conditions 
of the Ham Hemolysis Tests 


} 
Patient's Control Patient's Contro!] | 
Cells Cells Cells Cells | Erythrocyte 
Patient's Patient's Control Patient's |Spherocytosis 
Serum Serum Serum Serum 
Untreated Serum 0 0 0 0 0 
Serum acidified with 0.05¢.c. +++44 0 $+ 4. +4 0 0 
1/3 N HCl 
I | Serum heated to 56° 1 hour, 0 0 0 0 0 
0.05 c.c. 1/3 N HCl 
Serum heated to 56° 1 hour, 0 0 0 0 0 
0.05 c.c. 1/3 N HCL. 
Guinea Pig Complement. 
Untreated Serum 0 0 0 0 0 
Serum acidified with 0.05 ——o 0 ae ae ee 0 0 
I] c.c. 1/3 N HCl 
Serum heated to 56° 1 hour, 0 0 0 0 0 


0.05 c.c. 1/3 N HCl 





case 2 without any untoward reactions. Others *****" have encountered 
severe reactions and are of the opinion that transfusions should be avoided 
even though hemolytic activity may be diminished as long as six weeks after 
a transfusion reaction.** *’ 


DIFFERENTIAL DIAGNOSIS 


Congenital hemolytic icterus is readily differentiated by the familial his- 
tory of anemia and jaundice, spherocytic erythrocytes, increased erythrocyte 
fragility to hypotonic saline, leukocytosis during periods of active red cell 
regeneration, absence of hemoglobinemia, hemoglobinuria and hemosiderin- 


uria, and by the characteristic febrile hemolytic crisis. 
\cquired hemolytic anemia may present a more difficult differential 
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problem. In the acute fulminating type seen in children, Atkinson * found 
that hemoglobinuria has been reported in about 30 per cent of the cases 
Hemoglobinuria was not present even during acute hemolytic crises in the 
older patients reported by Dameshek and Schwartz ** or by Mason.” Sphe- 
rocytic erythrocytes and increased fragility to hypotonic saline may or may 
not occur but are usually found during severe hemolytic crises.” The major 
differences found in acquired hemolytic anemia are the acute or subacut: 
onset; the severe febrile hemolytic crises; leukocytosis, increased red cel 































fragility to hypotonic saline, and spherocytosis during acute hemolyti 
phases **; hemoglobinuria only in severe hemolytic crises, if it occurs at all 
and the absence of hemosiderinuria. 

Hemoglobinuria e’ frigore is recognized by the relation of paroxysms to 
chilling and the positive Donath-Landsteiner reaction. 

March hemoglobinuria is easily ruled out by the fact that hemoglobin 
uria occurs only with physical exertion. 

Blackwater fever may occur in benign as well as malignant tertian 
malaria. Foy and Kondi* succeeded in demonstrating the parasite in 40 
per cent of their cases. Thirty-three per cent showed Plasmodium vivax 
44 per cent P. falciparum and 14 per cent were mixed infections of P. vivax 
and P. falciparum. 


As already noted, case 2 was erroneously diagnosed blackwater fever 





because of the severe hemolytic crisis and hemoglobinuria (table 1) pre 
cipitated by relapses of benign tertian malaria. The past history of hemo 
globinuria will ordinarily lead to the correct conclusion. Spherocytic ery 
throcytes are present in blackwater fever,** and hemosiderinuria has not been 
reported. Cases of malaria tested in this hospital have shown no evidenc: 
of erythrocyte hemolysis in the Ham hemolysis tests. 


SUMMARY 


1. Two cases of hemolytic anemia with paroxysmal nocturnal hemo 
globinuria are reported with full clinical and laboratory findings. 

2. The outstanding clinical features are anemia, icterus, hemoglobinemia, 
leukopenia, paroxysms of hemoglobinuria, persistent hemosiderinuria, tend 
ency to vascular thrombosis, and a chronic unremitting course capable 


I 


persisting through many years. Splenectomy, as well as other forms 
known treatment, is of no value. 

3. Accelerated hemolysis occurs during acute infections and relapses o! 
malaria as well as spontaneously and during sleep. 

4. Hemosiderinuria may be considered as indicating the existence 
chronic hemoglobinemia exceeding the minimal renal threshold and reflects 
stuffing of the renal convoluted tubular epithelium with breakdown products 


yf 





of hemoglobin. 
5. The absence of spherocytic erythrocytes is in direct contrast to most 
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other types of hemolytic anemia and acute hemoglobinurias in which sphero- 
cytosis represents a phase in the process of erythrocyte disintegration and 


indicates a different hemolyzing mechanism is involved. 


6. The differential diagnosis has been discussed. 
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INFECTIOUS MONONUCLEOSIS: A CLINICAL 
STUDY OF SIXTY-THREE CASES * 


By ALFreD L. KruGer, Capt., ALBERT W. WALLACE, Lt. Col., F.A.C.P., 
and SAMUEL J. PENCHANSKy, Maj., Med. Corps, A.U.S. 


In the interval between March 1942 and November 1944, a diagnosis 
of infectious mononucleosis was made on 63 patients who were seen in an 
\rmy Air Force Regional Hospital. Sixty-one of the patients in this study 
were of the white race, one was Chinese and one was colored, 87 per cent of 
them being between 18 and 25 years of age: The youngest patient was 18 
and the oldest 42 years old. The duration of service apparently was no 
factor in the incidence of the disease, as approximately 50 per cent of the 
cases had been on active duty for less than three months and 40 per cent had 
seen service for one year or longer. The others had been on duty for periods 





varying from six to 12 months. 


PABLE | 


Distribution of Cases 


1942 1943 1944 
January 0 5 
Februar, 1 8 
March 0 1 2 
\pril ; 0 1 4 
May. 0 2 2 
June 0 2 0 
July 0 2 2 
\ugust 0 } 5 
September 0 3 1 
October. . 3 5 5 
November 0 0 4 
December 1 0 
Total 4 21 38 


From the distribution of the cases (table 1), it can be seen that they were 
of the sporadic type. Epidemics have been reported but these have occurred 
mainly in children. The reason for the relative absence of cases of infectious 
mononucleosis in 1942 may be explained on the low index of suspicion for 
this disease that existed among the medical officers at that time and the 
failure to recognize the possibility of the existence of this entity among the 
patients. The cases originated in various sections of the field and as far 
as could be determined, never more than one case was ever found in a single 
barracks. No special precautions were used in the handling of these patients 
and they were not isolated in the contagious ward. No case was contracted 
on the wards from one of these patients and hence, it would not appear that 


this disease is highly contagious. There was no apparent relationship be- 
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tween this disease and the incidence of respiratory infections, for even 
though a severe epidemic of respiratory infections was present between De 
cember 1942 and March 1943, there was no increase in the number of cases 
of infectious mononucleosis. 





SYMPTOMATOLOGY 


The incubation period varies between five and 15 days but the best evi 
dence suggests that it is usually about 11 days.* Ninety per cent of the cases 
presented symptoms lasting from one to seven days prior to admission. Th 
longest history given was two weeks and that in five patients. As will b 
seen in table 2, the majority of the cases complained of fever, sore throat 


TABLE II 


Symptoms on Admission 


Fever 55 Cases 
Sore throat 46 Cases 
Malaise 35 Cases 
Headache 15 Cases ° 
Cough 14 Cases 
\denopathy (cervical 13 Cases 
Rhinitis 10 

6 ises 


Dysphagia 
Sweats 
\norexia 


PRA AAAAAAAAAAAAH 
AV sR JR sR JL JL IL SGD 3 
f 
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3 

3 
Generalized aches 3 Cases 
Hoarseness 2 Case 
Stiff neck 2 Cases 
Diarrhea 2 Cases 
Urticaria ? Cases 


malaise and headache. Two of the cases had their onset with pulmonary 
manifestations and were at first believed to be cases of primary atypical 
pneumonia. The blood counts and blood smears were normal on admission. 
One of the two cases showed a persistent low grade fever and developed a 
generalized adenopathy after complete resolution of the pneumonia and the 
developed a lymphocytosis with atypical lymphocytes and a positive hetero- 
phile agglutination test. The other case (described in more detail later 
after complete resolution of the infiltrate in the right lower lobe developed 
a follicular tonsillitis, generalized adenopathy and fever with the typical 
blood smear findings six days after admission and a positive heterophil 
agglutination. As it is not unusual to find a normal differential count or 
even a polynucleosis early in this disease, it is quite possible that the pulmon 
ary lesions were manifestations of the disease. A review of the chest 
roentgenograms of the two cases showed them to be in no way different from 
the cases of atypical pneumonia which have been seen here. Both were 
found to be in the lower lobes (one in the right and one in the left lower 
lobe) and both cleared in five and six days, respectively. Two patients 
complained only of “hives” and two others complained only of a diarrhea 
All four of these patients had a generalized adenopathy which caused the 
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medical officer to suspect infectious mononucleosis. The majority of, the 
other patients complained chiefly of a sore throat with an admission diagno- 
sis of either nasopharyngitis or tonsillitis. 

Fever was present in all but seven patients. It followed no particular 
pattern, was usually of the remittent type, and although it usually ranged 
between 101° and 102° F., in several cases it rose to as high as 104° F. As 
seen in table 3, the febrile state persisted for from one to 35 days. In 36 


TABLE III 
Duration of Fever 

0 Days 7 Cases 
1-3 Days 15 Cases 
4-6 Days 18 Cases 
7-9 Days 11 Cases 
10-12 Days 6 Cases 
13-15 Days . 3 Cases 
20-23 Days 2 Cases 
35 Days ; 1 Case 


per cent of the cases it was present for more than six days. In view of the 
fact that most of the cases were admitted with a diagnosis of either an acute 
pharyngitis or an acute follicular tonsillitis, the charts of 60 unselected cases 
of pharyngitis and 60 cases of tonsillitis were reviewed. In both groups, the 
longest duration of fever was five days, and 87 per cent of the nasopharyn- 
gitis group and 80 per cent of the tonsillitis group had fever lasting three 
days or less. This is in marked contrast to the cases of infectious mononu- 
cleosis of which only 32 per cent had a temperature elevation for less than 
three days. 


PHYSICAL EXAMINATION 


On admission, the pharynx was found to be normal in seven cases, in- 
amed in 27 and associated with a follicular or membranous type of ton- 
sillitis in 20 cases. In the nine other patients there was noted the develop- 
ment of an acute tonsillitis and generalized adenopathy from two to 10 days 
after admission to the hospital. Adenopathy was present in all patients 
luring the period of hospitalization, involving the cervical nodes alone in 
20 cases and being generalized in the others. Invariably the cervical nodes 
were larger than the others and were usually slightly tender. Thirteen of 
the patients were aware of enlarged nodes in the neck on admission to the 
hospital. The spleen was found to be enlarged in 16 of the patients; one 
was palpable three fingers’-breadth below the costal margin, and the others 
were just palpable below the costal margin. Recent reports in the literature 
reveal a wide variation in the incidence of splenomegaly in infectious mono- 
nucleosis ranging from 10 to 90 per cent.*”* * *° In addition to the two 
cases with urticaria, five others developed a transient maculopapular rash 
luring the first week of hospitalization. Templeton and Sutherland ° ob- 
served skin eruptions in 18 per cent of their cases and noted that the lesions 
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may be macular, maculopapular, scarlatiniform, may resemble erythema 


nodosum or may be urticarial in type. One of the patients developed 
jaundice. 


A 21 year old white male, who had been in service for two years, was admitted 
on October 23, 1943, with a history of five days’ duration characterized by a pro 
ductive cough, malaise, and fever. Chest examination revealed slightly diminished 
breath sounds and subcrepitant rales in the right lower lobe. Chest roentgenogran 
on the day of admission revealed a small amount of scattered exudative infiltration in 
the right base. The white blood cell count was 5,100 with 24 per cent lymphocytes 
His temperature dropped to normal in three days and a roentgenogram on the fiftl 
day showed a complete resolution of the infiltrate. On that same day, October 28 
1943, the patient complained of nausea, and a fullness in his epigastrium, and vomite 
several times. He was then found to be jaundiced and an icterus index the following 
day was 36.3, the van den Bergh reaction was (direct) prompt positive, (indirect 
75 mg. On October 30, 1943, he first complained of a sore throat and examinatio1 
revealed the tonsils to be enlarged, inflamed and covered with exudate. A blood count 
on November 3, 1943, showed 11,000 white blood cells with 62 per cent lymphocyte 
On November 4, 1943, he was found to have a generalized adenopathy and both the 
liver and spleen were palpable under the costal margins. On November 5, 1943, a1 
other blood smear was taken and the differential showed a total of 72 per cet 
lymphocytes, about half of them being of the atypical variety. A heterophile antibod) 
test on November 7, 1943, was positive in a dilution of 1:1792. He ran a slight ir 
regular fever until November 20, 1943, by which time his jaundice had completely 
subsided and his liver and spleen were no longer palpable. 


Cases of jaundice have been reported by others.” *** Contratto found 
10 cases of jaundice in his series of 196 patients of infectious mononucleosis 
No satisfactory explanation for the mechanism of jaundice in this diseas« 
was ever presented until the report of Ziegler ° who described the postmortem 
findings in a case of infectious mononucleosis who died following a spon 


taneous rupture of the spleen. Microscopic examination of the liver r¢ 
vealed dilated and edematous sinuses containing the atypical lymphocytes 
The small bile ducts were lined by swollen epithelial cells so that their lumina 


were diminished and some lumina appeared to be obliterated. In the foci of 
infiltration, there was noted a destruction and disappearance of most of the 
liver cells. Likewise, there were noted focal lesions in the kidneys, lungs 
and spleen with mononuclear infiltration, reticulum proliferation and ne 
rosis, to suggest an acute infectious granulomatous process. 

None of the cases presented any cardiac or renal symptoms nor wer 
there any hemorrhagic manifestations, such as epistaxis, purpura or petechia! 
hemorrhages.’ Although several cases complained of headache, no case was 
encountered with involvement of the central nervous system,**’** nor one 11 
which the predominant complaint was abdominal pain.** *° 


LABORATORY FINDINGS 


The leukocyte count varied from 3,900 cells to 48,000 cells per cubi 
millimeter. As seen from table 4+, 44 per cent of the patients had a tota 
white blood count below 11,000 cells. This wide variation in leukocyt 
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counts has been observed by all other observers and in itself is of little 
significance in making an accurate diagnosis. On the other hand, it is the 
findings of the blood smear which are so characteristic of the disease and 
upon which the diagnosis rests. In this series, the diagnosis was not made 
without what is considered a typical blood smear for this disease, namely, 
less than 40 per cent neutrophilic cells and the presence of so-called atypical 
lymphocytes, as originally described by Downey and McKinlay.* The dif- 
ferential count in this series revealed as few as 5 per cent granulocytes and 
as many as 61 per cent of the characteristic atypical lymphocytes. These 
abnormal cells vary greatly in size and shape. They possess a nucleus which 
may be oval, kidney shaped or slightly lobulated with the chromatin arranged 
in a coarse network. The cytoplasm is most frequently nongranular, baso- 
philic and vacuolated in appearance. In 20 cases, successive blood smears at 
intervals of several days were found to be necessary before the characteristic 
changes were found, confirming the reports of others that several days may 
lapse before the appearance of the characteristic cells. An illustrative case 
is that of a patient admitted with a severe follicular tonsillitis with general- 


TABLE IV 
otal Leukocyte Count on Admission 
3,000 7,000 11 Cases 
7,100—11,000. . 17 Cases 
11,100—15,000 15 Cases 
15,100-—19,000 12 Cases 
19,100—23,000 5 Cases 
23,100-29,000 2 Cases 
48,000 1 Case 


ized adenopathy, who appeared quite toxic and ran a fever between 102° 
and 104° F. for two weeks in spite of a trial of sulfadiazine and penicillin. 
His white cell count on admission was 20,300 with 72 per cent polymor- 
phonuclears and 27 per cent lymphocytes, none of which were atypical. Six 
days later, his white blood cell count was 48,000 with 19 per cent poly- 
morphonuclears, 28 per cent lymphocytes, and 49 per cent atypical lympho- 
cytes. A heterophile antibody test done the same day was positive 1 :1792. 
lhe red blood cell count and hemoglobin were normal in all cases. 
It has been known for a long time that serum of many normal persons 
is able to clump sheep erythrocytes in very low dilutions. Davidsohn * 
noted that high titers of heterophile antibodies were found in patients who 
had received injections of horse serum. Paul and Bunnell * in 1932 dis- 
covered a high titer of such antibodies in the sera of patients with infectious 
mononucleosis. Second in importance to the typical blood smear findings, 
this test when positive in significant titers, is considered to be diagnostic for 
infectious mononucleosis. Kaufman** considers a dilution of 1:32 by the 
aul-Bunnell technic and one of 1:56 by the Davidsohn technic to be positive 
ior the disease provided there have been no recent injections of horse serum. 
litchell and Zetzel * consider an agglutination of 1:112 to be diagnostic. 
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The Davidsohn technic has been used in our laboratory and it is believed 
that a dilution of 1:112 is diagnostic. As seen from table 5, 77 per cent of 
the cases had a positive heterophile agglutination. Two cases failed to show 
any agglutination (only one test was done) and the highest positive tite: 
was 1:7168. The shortest period of time which lapsed between the onset 
of symptoms and the development of a positive agglutination was five days 
and the longest period, 51 days. Seventy per cent of the cases showed a 
positive agglutination within the first two weeks of their illness. In 10 
patients, repeated tests had to be done before a positive titer was obtained. 
In nine cases who failed to show a positive titer, only one test was done 
It seems likely that a higher percentage of positive titers would have beet 
obtained if repeated heterophile studies had been made. 
TABLE V 

Heterophile Antibody Test 
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Blood Kahn tests were done on 26 cases and all were negative. This is 


in accord with the observations of Mitchell and Zetzel ? and Halcrow, Owen 


and Rodger,’® but in contrast to the experiences of other observers» 
who have noted that infectious mononucleosis can give transiently positive 
serological tests for syphilis. Kaufman *° believes that the incidence of fals« 
positive reactions is between 2 and 10 per cent. 

Chest roentgenographic examinations were done on 20 cases during the 
first few days of hospitalization before the correct diagnosis had been estab 
lished in a search for possible clues as to the etiology of the persistent fever 
and all were normal. Blood cultures were taken on three patients and were 
negative. Sedimentation rates were done on six cases. One was normal 
and five were elevated. Throat cultures were taken on 17 patients and the 
usual flora was found to be present, namely, hemolytic and anhemolyti 
streptococci, Staphylococcus albus and aureus and Neisseria catarrhalis. 

DIscusSION 

The causative agent of infectious mononucleosis is unknown. Pons 
and Julianelle ** isolated a small gram-positive bacillus, Listerella monocyt: 
genes, from the blood of one case which when injected into white mice pro 
duced an acute generalized infection. Kolmer,** on the other hand, demot 
strated that it is not possible to produce a positive heterophile reaction 1 
rabbits inoculated with cultures of Listerella. Van den Berghe et al.** sug 
gested a virus origin of the disease. They injected blood of a patient with 
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infectious mononucleosis into a monkey and produced a febrile disease with 
leukopenia, a relative monocytosis and a high heterophile agglutinin titer 
in the serum. The condition was transmitted through several passages to 
other monkeys by the injection of blood, taken at the height of the fever, 
which was passed through a Seitz filter. Pearson * in a recent discussion on 
virus diseases, listed infectious mononucleosis as being caused by a viscero- 
trophic type of virus. 

The majority of the cases of infectious mononucleosis that have been 
reported have been found in children and in young adults. In a study of 196 
cases reported by Contratto,® all of the patients were between 17 and 26 
vears of age. Eighty-one per cent of Bernstein’s * cases were between 15 
and 30 years. On the other hand, the older age groups are not immune to 
the disease. Halcrow*® found the condition in a woman of 64 and a 
woman of 84 years of age. For some unknown reason, very few cases 
have been reported in the colored race.* *” **** As far as could be deter- 
mined, only 10 cases of infectious mononucleosis in the colored race have 
been reported in the literature. The following is a brief summary of the case 
record of the colored patient in this series. 

A well nourished colored male was admitted to the Station Hospital on November 
4, 1944, with the sole complaint that on the previous day he became aware of “lumps” 
in his neck. Examination was negative except for the presence of discrete, nontender 
cervical, axillary, inguinal and epitrochlear nodes. His temperature was normal. 
Blood serologic reaction was negative. Sedimentation rate was 25 mm. in one 
hour. White cell count on admission showed 6,350 cells with 34 polymorphonuclears, 
51 lymphocytes, 12 atypical lymphocytes and three monocytes. Heterophile antibody 
test on November 6 was positive 1:28. A subsequent blood count on November 13 
showed it to be 5,300 with 43 polymorphonuclears, 31 lymphocytes, 16 atypical 
lymphocytes, 8 eosinophiles and 2 monocytes. A heterophile study on November 9 
was positive 1:56 and on November 16 it had risen to 1:112. His course in the 
hospital was uneventful with gradual diminution in size of the lymph nodes and a 
normal temperature. 


One of the most striking features of infectious mononucleosis is the 
wide variability in the type and severity of its symptomatology. The clinical 
picture rarely shows any constancy except when seen in the epidemic form. 
In the cases seen here the onset has varied from a mild one with minimal 
symptoms to one of acute prostration, high fever and profuse sweats, in 
which the diagnosis was not established until 10 days after the onset of 
the illness when the typical blood smear findings were obtained and in which 
the diagnosis was further confused by the presence of a marked eosinophilia 
(ranging from 13 to 21 per cent). Ringler and Hertz * described a case 
whose clinical course was characterized by recurrent chills and fever. The 
lisease has been confused with nasopharyngitis, tonsillitis, Vincent’s infec- 
tion, diphtheria, agranulocytosis and leukemia. In addition, the diagnosis 
should also be considered in patients with unexplained fever, unexplained 
jaundice, splenomegaly, lymphadenopathy and in cases of lymphocytic men- 
ingitis. Probably the most constant findings were fever, an inflamed 
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pharynx with or without a tonsillitis, and adenopathy, either confined to 
the cervical chains or generalized. Tidy and Daniel“ are of the opinio: 
that infectious mononucleosis with no glandular enlargement is rare. Seve 

teen per cent of Contratto’s series of 196 cases failed to show any enlarge 

ment of the peripheral nodes at any time during the course of the illness. 

The basis for the final diagnosis and the pathognomonic feature of this 
disease is the finding of the atypical lymphocytes in the peripheral blood as 
sociated with a lymphocytosis. A positive heterophile antibody test, whil 
desirable, is by no means essential. It is merely one point for the diagnosis, 
and if the clinical and hematological pictures are definite, it is believed that 
the diagnosis is established. The percentage of cases of infectious mononu 
cleosis with negative sheep cell agglutination varies a great deal in different 
explains this discrepancy on_ thre 


18 


series of reported cases. Kaufman 
factors: (a) the titer which the author considers necessary for a test to be 
called positive; (b) the frequency with which blood samples are tested ir 
individual cases; (c) and most important, the number of cases of infectious 
mononucleosis which the author refuses to recognize and include as such 
because they have negative heterophile reactions. Thus, the percentage of 
cases with positive agglutination tests varies in different series from 43 t 
100 per cent, most authors reporting 80 to 90 per cent. In Kaufman’s series 
of 79 cases, 64 per cent were considered to have a positive heterophile test 
(1:56 or higher). Mitchell and Zetzel considered a titer of 1:112 to be 
positive and found this or higher titers in 72 per cent of their cases 
Stuart ** discussed an adsorption technic in performing the heterophile test 
based upon the differential absorption of the sheep cell agglutinins in the 
serum of different types of cases. It was noted that the sheep cell agglutinins 
in normal serum were absorbed by guinea pig kidney, and not by beef cells, 
the agglutinins in serum of patients with infectious mononucleosis by beef 
cells but not by guinea pig kidney, and agglutinins in the serum of persons 
with serum sickness by both guinea pig kidney and beef cells. Thus, by 
using the adsorption tests, the exact type of antibody present can be de- 
termined. In cases with a positive heterophile test in which the diagnosis 
of infectious mononucleosis is doubted, the adsorption technic is valuabl 
Infectious mononucleosis has been considered a benign disease. How 
ever, in the past three years there have appeared in the American literature 
three cases of spontaneous rupture of the spleen * ** ** in infectious mononu- 
cleosis, two of whom ** ** recovered after splenectomy and the third of 
whom * died, that complication not having been recognized before death. 


TREATMENT 


There is no specific therapy for infectious mononucleosis. Rest in bed 
is most important during the febrile stage. Symptomatic therapy is all that 
has been found to be necessary in most of the cases. Penicillin was used in 


one case without improvement. Sulfadiazine was given to 12 cases. Seven 
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of the patients showed no apparent benefit. In the other five, however, 
dramatic clinical improvement was noted in all, the temperature dropping to 
normal by crisis in 12 hours in three, 24 hours and 36 hours in the other two, 
respectively. The white blood cell count in the five cases which responded 
to sulfadiazine ranged between 18,700 and 22,500 cells per cubic millimeter, 
whereas the cell count in those that failed to respond was on the average 
much lower. Hoffman ** gave sulfathiazole to seven patients and believed it 
to be of benefit. We have not used convalescent serum.** Pearson *° be- 
lieves that all virus diseases produce a certain quantity of floating antibody 
in the serum and, therefore, feels that it is logical to use convalescent serum 
in the treatment of any serious virus disease. 


CONCLUSIONS 


1. Infectious mononucleosis is a relatively benign disease with protean 
manifestations. 

2. Every case of pharyngitis or tonsillitis which does not respond in 
four or five days to symptomatic therapy, and especially if associated with 
adenopathy, should be investigated for the possibility of infectious mono- 


nucleosis. 

3. The diagnosis should also be considered in every case with unexplained 
fever, lymphadenopathy and splenomegaly. 

4. Early in the disease there may be a normal differential count or even a 
polynucleosis. 

5. The heterophile antibody test may not become positive until later in 
the illness. 

6. Blood smears and heterophile antibody tests should be repeated, if 
negative at the onset, at intervals of three or four days in all suspected cases. 

7. Therapy is symptomatic with rest in bed during the febrile period. 
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BRONCHOLITHIASIS: REPORT OF TEN CASES * 


3y J. Ropert Fox, M.D., and Louis H. Crerr, M.D., F.A.C.P., 
Philadelphia, Pennsylvania 


BRONCHOLITHS have been recognized in medical literature for centuries.’ 
In our time, with the impetus medical diagnosis has been given by improved 
technic in bronchology, roentgenology and biochemical analysis, this entity 
has changed its disposition from that of a medical curiosity to one of an 
accurately conceived disease. Because of the relative infrequency with 
which this disease occurs, broncholithiasis has often been neglected in the 
differential diagnosis of bronchial obstruction. As a result patients have 
found themselves erroneously classified among the more common diseases 
causing bronchial obstruction, thereby losing the advantage of an early 
diagnosis. By such delay not only are complications which might have been 
avoided or minimized given time to develop, but the patient is at times sub- 
mitted to unnecessary serious surgical procedures such as lobectomy or pneu- 
monectomy when the true etiology is not discovered. In presenting the 
following cases treated in the Department of Broncho-Esophagology of 
the Jefferson Hospital we would like to emphasize certain of the clinical 
findings so that they may be more readily recognized and more promptly 
treated. 

The term broncholithiasis has evolved out of a multiplicity of medical 
synonyms. Other terms which are now sinking into disuse are pneumolith, 
pulmolith, bronchial stone or calculus, and lung stone or calculus. By defini- 
tion the term broncholithiasis signifies the condition in-which calculi are 
formed in the bronchus. This definition is somewhat limited in its scope 
since the pathogenesis of broncholithiasis may be extrabronchial as well as 
endobronchial. 

One cause of pathologic calcification in the lung is pathologic hyper- 
caleemia or flooding of the blood with calcium. This may be induced by 
overaction of the parathyroid glands or in conjunction with decalcifying 
diseases such as osteomalacia, general carcinomatosis of bone and multiple 
myeloma. This variety known as metastatic calcification has not yielded 
any broncholiths to our knowledge. It is more common for calcium to be 
laid down in dead or dying tissue, without any reference to the blood calcium 
level. Calcium salts, most often the tribasic phosphate and carbonate, are 
deposited in the same proportion as found in a chemical analysis of bone. 
When a broncholith is separated into its component parts the ratio of 85-90 
per cent calcium phosphate and 10—15 per cent calcium carbonate is found.” 

lhe most likely sites for such calcification are caseous tuberculous areas 
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in the pulmonary parenchyma or lymph nodes, in inspissated pus of an old 
abscess of the lung, and in a long standing empyema. Cartilages of the 
trachea and main bronchi are often calcified in the aged and on occasion have 
been found to contain bone marrow with a surrounding osseous structur: 

The calculi vary in size, shape and consistency, but are usually hard, i 
regular, grayish white in color and frequently multiple. The size of thos 
spontaneously expectorated is determined by the diameter of the eroded 
bronchus. Not uncommonly a concretion has been known to reach the 
lumen of a bronchus without being expectorated. It then acts as a foreign 
body firmly lodged in the airway causing bronchial obstruction and _ the 
sequelae commonly associated therewith. Inert areas of calcification may 
and frequently do exist in the lung without causing the patient any dis 
comfort. When a calcific deposit becomes migratory, erodes through a 
bronchial wall and gains access to the airway, one is confronted with the 
disease broncholithiasis. 

The most constant symptom associated with migration and expulsion of 
a concretion is cough and eventual expectoration of one or more calculi. The 
most alarming symptoms to the patient are substernal pain and hemoptysis 
In every case there is usually a long history of recurrent respiratory infe 
tions preceding the acute illness which culminates in the diagnosis broncho- 
lithiasis. 

The cough as experienced by every patient in this series was the result of 
bronchial irritation. Characteristically paroxysmal it was at first dry, hack- 
ing and productive of little or no sputum. More often it was worse at night 
when the patient assumed a prone position. Later when bronchial obstruc- 
tion developed, suppuration and atelectasis became part of the symptom com 
plex. Since the degree of obstruction was a variable depending mainly upon 
the size of the broncholith and the quantity of inflammatory tissue which 
developed at the site of bronchial erosion, complete atelectasis of the distal 
pulmonary parenchyma did not always occur. In every case, however, there 
was suppuration resulting in one to several ounces of purulent fetid sputum 
daily. 

Every patient noticed bloody sputum at some time during his illness 
Only rarely was massive hemorrhage reported. When bleeding of an) 
measurable quantity did occur it was usually following bronchoscopic re- 
moval or spontaneous expulsion of a concretion. Hemostasis always ensued 
promptly and at no time was a transfusion required. 

Thoracic pain was noted in one half the cases and most frequently was 
described as a tearing sensation just preceding expulsion of a concretion 
Located substernally or deeply seated between the shoulders the pain never 
became severe enough to require morphine for relief. Weight loss, wheez 


ing respiration, fever and dyspnea were not uncommonly noted in patients 
who had suppuration distal to the obstructing broncholith. Physical ex 


+ 


amination of the chest was not diagnostic and revealed changes in‘ dire¢ 
ratio to the degree of bronchial obstruction present. 
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The age of the patient did not seem to be significant since every decade 
from 20 to 70 was represented. There were five patients in the 30-40 
group, two in the 60-70, and one in each of the others. 

There was no evidence of active tuberculosis demonstrated by the roent- 
gen studies in any of these cases. Multiple calcific shadows in the hilar areas 
; with increased root markings were noted in a number of cases, but these 

changes were not sufficiently characteristic to warrant a diagnosis of 
broncholithiasis. In the completely obstructed bronchi atelectasis of the dis- 
pulmonary parenchyma was present (figure 1). In four cases iodized 


ei . 








\ B 


Fic. 1. Roentgenogram (A) revealed atelectasis of the lower lobe of the right lung. 
mn e patient, male, aged 54 years, complained of cough, slight purulent expectoration and 
h ver of 15 months’ duration. At bronchoscopy an irregular broncholith (see figure 2, No. 
553-C) was removed from the orifice of the right lower lobe bronchus. 

d Roentgenogram (B) made seven days following bronchoscopic removal of a broncholith 
aled clearing of the right lower lung. Bronchographic studies showed an extensive 





“go - . 
drical bronchiectasis 


| was instilled after the obstructing broncholith had been removed. In each 
f these, cylindrical dilatations of the bronchi were outlined. These bronchi- 
ctatic changes were confined to the subdivisions of the airway distal to the 
obstruction created by the broncholith and consequently were considered a 
result of the existing disease. 

\ bronchoscopic examination was performed in each of the 10 cases 
presented as part of the diagnostic studies. In spite of spontaneous ex- 
pectoration of a broncholith in 80 per cent of these patients bronchoscopic 
removal of one or more broncholiths was accomplished in five, or 50 per cent 
(figure 2). In one patient multiple concretions were removed during the 
first bronchoscopic examination. In another case one calculus was removed 

each of two separate examinations within a period of a week. The re- 
maining three cases yielded a single broncholith on the first examination. 
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Only two patients did not spontaneously expectorate a calculus either before 
or after the removal of a concretion bronchoscopically. Thus, it was of 
equal importance that an endoscopic examination be carried out for the 
patient who had spontaneously expectorated a calculus as for the patient who 
was suspected of harboring a broncholith. By this precaution an obstruction 
to the airway was not overlooked on the assumption that having expectorated 
a broncholith the patient was well. 

sronchoscopic examinations consistently demonstrated inflammatory 
changes characterized by injection and thickening of the mucous membran 
throughout the tracheobronchial tree. In six cases (60 per cent) the exact 
site of erosion was identified by inflammatory stenosis of the bronchus 
Grossly this obstruction appeared as an elevation of granulation tissue which 


2533-C 2867-C 2876-C 3823-C 4260-C 


Fic. 2. Photograph of broncholiths reproduced actual size. 
taneously by coughing. The lower row were removed bronchoscopically. FBDY No. 253. 
removed by bronchoscopy, in the case referred to under figure 1 


bled readily and frequently had the underlying firmness of a concretion upo! 
palpation with bronchoscopic forceps. Distally there were purulent fetid 
secretions. In the remaining cases it was possible to identify the involve 


area by the presence of pus in the bronchial, orifice and unmistakable 


flammatory changes of the surrounding mucous membrane. 

The most frequently involved lobe was the right middle in five cases 
The right lower lobe was involved in three cases; the left upper and left lowe: 
lobes in one each. In four cases a biopsy was taken. Histologically each 
specimen was reported as inflammatory tissue. Repeated bacteriological ex 
aminations of the aspirated bronchial secretions failed to reveal tubercle 
bacilli. 

Follow-up bronchoscopic examinations extended over an average per 
of 25 months. The interval between examinations was gradually increased 
from a few days to several weeks as the patient’s general condition improv 
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Once a broncholith was removed the inflammatory tissue noted on the initial 
examination receded to be replaced by smooth bronchial mucosa. Simul- 
taneously atelectatic pulmonary tissue reéxpanded. Permanent cicatricial 
narrowing of the bronchus was not found in any of the cases. 

After a series of bronchoscopic treatments each patient experienced a 
definite reduction in cough and quantity of sputum per 24 hour period. As 
the cough and expectoration decreased, inflammatory changes in the lining 
mucous membrane of the bronchial tree also returned toward normal. Blood 
streaking disappeared in all patients after a few weeks. Every patient re- 
ported a gain in weight accompanied by a reduction in respiratory infections 
to two or three a year. It is interesting to note that the five cases who did 
not have a broncholith removed bronchoscopically enjoyed much the same 
improvement from bronchoscopy as those who had a frank foreign body. 

One significant fact was the persistence of expectoration in the four 
proved cases of bronchiectasis, although the quantity of sputum was di- 
minished to a few drams daily. In four other cases daily sputum did not en- 
tirely disappear and there was enough evidence bronchoscopically to strongly 


suggest bronchiectasis in the involved lobe. 

There were two complications in addition to bronchiectasis. One patient 
developed a pleural effusion followed by a nontuberculous empyema and 
made a good recovery after surgical drainage by resection of a rib. A pul- 
monary abscess occurred in another case which responded favorably to surgi- 


cal treatment. 

Although 80 per cent of the patients gave a history of expectorating at 
least one broncholith before admission to the Clinic and half of this group 
had expectorated more than one broncholith, only one patient continued to 
expectorate small calculi after a series of bronchoscopic treatments. 


CONCLUSIONS 


1. Broncholithiasis must be considered in the differential diagnosis of 
bronchial obstruction. 

2. Productive cough, hemoptysis, substernal pain, and expectoration of 
oncretion are the salient clinical findings. 
3. Bronchoscopy is the most satisfactory method of diagnosis and treat- 
nt. 
+. Residual cylindrical bronchiectasis is the most common complication. 
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demonstrable motile amebae in the stools or bowel wall scrapings. 
When World War II is over, a large portion of our armed forces will 
have served, at one time or another, in areas endemic for amebiasis, and 


encountered in post-war civilian practice. Cross-infection does 


case of amebic infection, will also demand increasing consideration in 


of the food-handlers of this Division revealed an incidence of about 2 


AMEBIASIS: A REPORT OF THIRTY-NINE CASES 
OBSERVED IN AN ARMY GENERAL HOSPITAL 
STATIONED IN NORTHERN IRELAND * 


INGEGN 


DurING a 10 month period 39 cases of amebiasis were observed in ai 
Army General Hospital stationed in Northern Ireland. It is significant, 
not only that the hospital was located in a temperate zone, but also that th 
onset of symptoms in the majority of these patients occurred while they 
were stationed in this region. Our experience emphasizes the fact that 
amebiasis is frequently a mild infection without the classical symptom of 
bloody diarrhea, without proctoscopically visible ulceration, and without 


These met 
and women will return to all parts of the United States. The long in 
bation period of the disease, its insidious onset, the mild nature of its sym] 
toms in many cases, the long symptom-free remissions, and its tendency t 
recur even after treatment, all imply that many of these individuals will b 
and will 
occur, even in temperate areas, and the potential menace of the passer ot 
ameba cysts, whether he is a symptomless carrier or a mild and unrecognized 


It is the purpose of this report, therefore, to stress some of the clinical 


aspects of the cases studied, which have proved to be of value in diagnosing 


The source of infection in these cases could not be definitely established 
Twenty-six patients had spent a period of time, either in civilian life or 
\rmy training, in the Southern parts of the United States where amebiasis 
is endemic. One patient had had Army training in Panama. 
12 patients had all had contact, through mess and latrine facilities, wi 


The ( the ! 


Twenty-six patients were members of one Division. <A survey of st 
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cent cyst carriers.* The Division was composed largely of soldiers from 
southern states, and it had been through maneuvers in both Tennessee and 
louisiana. This evidence suggests that the original infections occurred in 
these endemic areas, and that through carriers there was subsequent cross- 


i 


infection. 
SYMPTOMS 


The outstanding feature of the clinical picture in this group of patients 
was the mild nature of the symptoms which they presented. The commonly 
described bloody diarrhea of amebic dysentery was evident on admission in 
only seven cases, and in the past histories of only two others. In fact, 13 
of these patients were admitted to the hospital with diagnoses other than 
colitis or amebiasis, the disease being discovered incidentally while they were 
under observation. 

Careful inquiry into the gastrointestinal history of each patient revealed 
i clinical story which fell into one of the three following categories. One 
group of nine patients had the classical picture of intermittent bouts of 
bloody diarrhea and crampy abdominal pain, associated with malaise, fever, 
and some loss of weight. A second group, comprising 28 patients, com- 
plained of mild short bouts of watery diarrhea or loose, soft stools, vague 
ibdominal pain or soreness, audible peristalsis, and gradually increasing 
fatigue. In the third group of two patients, intermittent constipation was 
the outstanding symptom, and was accompanied by some abdominal pain 
and increasing fztigue. 

Each of these symptoms is of sufficient significance to warrant individual 
attention. Their frequency is indicated in table 1. 

TABLE | 
Frequency of Symptoms in 39 Cases of Amebiasis 
1. Diarrhea 36 


\bdominal pain 
Nausea , 11 


35 


, 
$. Audible peristalsis 10 
5. Loss of weight 10 
6. Bloody diarrhea 9 
7. Vomiting 8 
8. Fatigue 7 
9. Constipation 5 
10. Fever 4 
) 


11. Chest pain 


Diarrhea. Diarrhea, noted in the histories of 36 patients, was the symp- 

m most frequently encountered. As mentioned above, only nine patients 

id had a frankly bloody diarrhea. The typical picture presented by the 

ther 27 was one of short bouts of four to eight watery or loose bowel move- 
ents a day, gradually increasing in frequency and severity. Between 

these bouts the bowel habit occasionally returned to normal, but more fre- 


From the Laboratory Service of Lt. Col. Morris L. Rakieten, Med. Corps, AUS. 
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quently the patient had two to four semiformed stools daily. At times, con- 
stipation alternated with diarrhea. 

Since short bouts of watery diarrhea were an extremely common com 
plaint among Army personnel, the significance of this symptom frequently 
went unrecognized for some time. In these patients, however, each bout 
was either longer or more severe than it was in other members of their units 
Furthermore, they did not have the prompt return to a normal bowel habit 
that is the common experience with non-specific diarrhea. 

Abdominal Pain. The symptom of abdominal pain occurred second i1 
frequency, appearing in thé histories of 35 patients. It varied in intensity 
from the marked cramps associated with severe diarrhea, to vague abdominal 
discomfort. When crampy in nature it was usually widespread over the 
whole abdomen, but occasionally was limited to one quadrant. It was 
frequently expressed by the patient as “gas pain.” It was intermittent in 
character, and usually varied in direct proportion to the severity of either 
diarrhea or constipation. An occasional patient complained only of ab 
dominal soreness, most commonly in the right lower quadrant. 

The incidence of other symptoms noted in this series of cases dropped 
off sharply in comparison with the first two. Two of these other symptoms, 
audible peristalsis and fatigue, probably had a higher incidence than the 
figures indicate, because they were not emphasized in history-taking among 
the first half of the patients. They were outstanding enough in more recent 
cases to deserve comment. 

Audible Peristalsis. One of the earliest symptoms complained of by at 
least 10 patients was abdominal rumbling, so much so that it was frequently 
embarrassing to the patient. It occurred as a rather constant symptom 
whether diarrhea and pain were present or absent. 

Fatigue. By far the most prominent constitutional symptom was 
fatigue. The patient complained of gradually increasing tiredness at the end 
of the ordinary working day. Occasionally, he became completely exhausted 
by a day’s work which usually would not have affected him. This symptom 
in several instances was the one which made the patient seek medical atten 
tion. It tended to increase steadily, and was frequently accompanied }y) 
sleepiness. Patients who were unaccustomed to taking naps found that the. 
could sleep at any time, and that their sleep was not as refreshing as it had 
been normally. 

Other Symptoms. Nausea and vomiting were more often encountered 
than would be expected, since the pathological process takes place in the colon 
They were sporadic in occurrence, however, and did not affect the patient's 
appetite. 

Fever should be mentioned because of its ‘low incidence. Febrile epi 
sodes were experienced by only four patients. This fact emphasizes th 
low-grade character of the infection. 

Appendicitis. During the symptomatic period of their amebiasis, thr: 
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of these patients developed symptoms of appendicitis and had appendectomies 
performed. One other patient was admitted to the hospital as a possible 
case of appendicitis, and only after observation was the diagnosis of 
amebiasis made. This finding is in accord with the experience of others. 
Clark * states that the cecum is involved in 87.3 per cent of cases of amebiasis, 
and that concomitant appendicitis is usually the result of invasion of the 
appendix by the E. histolytica. 

Acute Enteritis. It is known that an acute enteritis occasionally acts as 
the trigger mechanism to initiate the symptom complex of amebiasis. In 
three of these patients this sequence of events took place. The organism 
isolated in two was Salmonella montevideo. ‘The undue persistence of symp- 
toms in such a patient should indicate an investigation for E. histolytica. 
Apparently the acute inflammation enhances the invasiveness of a latent 
amebic infection. This has been demonstrated experimentally in kittens 
(with croton oil and certain bacteria) by Nauss and Rappaport.° 

Duration of Symptoms. The period over which these patients experi- 
enced symptoms varied from one week to seven years (table 2). One pa- 

Pas_e II 


Duration of Symptoms in 39 Cases of Amebiasis 


Three months or less 1 
Three months to one year ae | 
More than one year 12 


tient had had symptoms referable to his colon since childhood, and it was 
impossible to designate the date of onset. In 27 patients the duration of 
symptoms was one year or less, and in 16 it was three months or less. All 
patients, except those who had had symptoms for two months or less, had 
noted remissions and exacerbations. The remissions were characterized 
by a sense of well-being sufficient to make the patient put off seeking medical 
attention. 


PHYSICAL SIGNS 


It is notable that the general appearance and nutrition were appreciably 
altered in only three of these patients. These three appeared emaciated and 
toxic. All had bloody diarrhea. 

The most significant physical findings were observed in the chest, ab- 
domen, rectum, and rectosigmoid regions (table 3). 

Chest Findings. Nine patients had abnormal physical signs in their 
chests. Six had coarse rales and wheezes audible bilaterally, and in one of 
these there was also an impaired percussion note at the right base. Another 
patient showed a slightly impaired note and suppressed breath sounds at the 
right base. The other two revealed signs of a pleural effusion, one on the 
right side, and the other bilaterally. 

The significance of these findings is somewhat confused by the high in- 

idence of primary atypical pneumonia among Army personnel in this region. 
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In four of these patients, however, the chest signs were believed to have 
been due, at least in part, to diaphragmatic irritation associated with an 
amebic hepatitis. Further discussion will appear under this heading. 

Abdominal Findings. The outstanding abdominal sign was tenderness 
It appeared in 31 patients. There was considerable variation in its intensity, 
but it was severe in only one instance. It was usually located somewher 
along the course of the colon, most frequently over the descending colon o1 
the cecum. In one patient a tender mass was felt in the left lower quadrant, 
due to pericolonic inflammation and abscess following perforation of an 
amebic ulcer. This receded with emetine therapy. 

The liver was palpable one centimeter or more below the costal margin 
in six of these patients, but was tender in only one. 

Proctoscopic Findings. Only four patients exhibited the typical proct 
scopic picture of amebic dysentery, i.e., sharply punched-out ulcer craters 


raBLe III 
Physical Findings in 39 Cases of Amebiasis 
1. Abdominal tenderness 31 
2. Palpable liver 6 
3. Fever } 
4. Emaciation 3 
My ) 


Signs of a pleural effusion 
6. Proctoscopic findings: 


a. Mild proctitis 17 
b. Normal rectum and rectosigmoid 12 
c. Ulceration with normal mucosa intervening } 
d. Ulceration with generalized proctitis ) 
e. Mucosal hemorrhages 3 
with normal mucous membrane intervening. ‘Three others showed ulcera 


tion, but with considerable generalized inflammation of the rectal mucosa 
Of these seven patients, only five had a history of bloody diarrhea. In one 
of these cases with extensive ulceration, there had been perforation in th 
rectosigmoid area with secondary infection and communication with a1 
extracolonic inflammatory mass. Following emetine-carbarsone-chiniofo1 
therapy the ulcerations healed, but stricture and mucosal polyps developed 
In this case biopsy showed no malignant change. 

Three patients had minute mucosal hemorrhages of the rectum, possibl) 
beginning evidence of ulceration. Seventeen revealed a mild diffuse prox 
titis without evidence of ulceration; the remaining 12 patients had no al 
normalities visible on proctoscopic examination. 

During proctoscopy warm-stage microscopic examination was made 0! 
scrapings from the rectal or sigmoid mucosa. In eight cases motile tropho 
zoites were observed (table 4), and in three others forms resembling dead 
trophozoites were seen, although the diagnosis was never based on this find 
ing. With but one exception trophozoites were found in all patients wh 
showed ulceration. In 28 patients cysts of E. /uistolytica were found in tl 
contents of the rectum and sigmoid aspirated at proctoscopy. 
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LABORATORY DATA 


Stool Examination. The stools were soft or watery. The presence of 
blood was the exception rather than the rule. In cases suspected of having 
amebiasis meticulous search was made for trophozoites or cysts of E. his- 
tolytica in at least three stools before the diagnosis was discarded. Many 
more stools were examined, however, when the symptoms were at all sug- 
gestive. Even with this careful technic, it is very likely that some cases re- 
mained unrecognized. Cysts were found in the stools of 26 patients (table 
4). Charcot-Leyden crystals, to which there has occasionally been attached 
some diagnostic significance, were seen in only one stool. In the other 13 
patients either cysts or active amebae were found in specimens taken at proc- 
toscopy. <A diagnosis of amebiasis was made only when the organisms were 
observed in either the stool or proctoscopic specimen. 

White Blood Cell Count. White cell counts were made on the blood of 
25 patients. They ranged from 6,050 per cu. mm., to 23,300 per cu. mm., 
the mean being 10,140 per cu. mm. The polymorphonuclear leukocytes 


TABLE IV 


Location and Form of E. histolytica Found in 39 Cases of Amebiasis 


Motile trophozoites and cysts in proctoscopic specimen, cysts in stool. . . 

Motile trophozoites and cysts in proctoscopic specimen, no cysts in stool. 

Motile trophozoites in proctoscopic specimen, no cysts in proctoscopic specimen or stool 
Cysts in proctoscopic specimen and stool, no trophozoites np oie ote 

Cysts in proctoscopic specimen, not in stool 

6. Cysts in stool, not in proctoscopic specimen 


Ue Who 
_ 


— e OO hy iv 


— 


varied from 44 per cent to 90 per cent, the mean being 66 per cent. There 
was no correlation between the severity of the infection or the incidence of 
complications and the height of the white cell count. 

Pleural Fluid. Fluid was withdrawn from the chest of one of the two 
patients who had a pleural effusion. It was serofibrinous, had a specific 
gravity of 1.016, a white cell count of 1,600 per cu. mm., of which 100 per 
cent were lymphocytes. Amebae could not be found in a centrifuged speci- 
men. 

Roentgenographic Examination. Roentgen-ray studies* by barium 
enema were made on 20 patients. Sixteen of these showed a spastic de- 
formed cecum, both on fluoroscopy and on the films. This finding is not 
surprising in view of the high incidence of cecal involvement in amebiasis. 

Post-therapy barium enemas were performed on nine patients, eight of 
whom had shown cecal deformity at the onset of treatment. In three the 
deformity had disappeared. In the others no change had taken place. Since 
this procedure was carried out immediately after the cessation of chiniofon 
therapy, it is not surprising that the incidence of improvement was low. 

Fluoroscopy and films of the chest revealed, in three patients, an elevated 
sluggish right diaphragmatic dome; in two of these there was also a right- 


*From the Roentgenological Service of Capt. Peter J. Gianquinto, Med. Corps, AUS. 
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sided pleural effusion. ‘These findings, since they appeared in the absence 
of any active pulmonary parenchymal lesion, were considered to be indi- 
cative of hepatic involvement. 


HEPATITIS 


The diagnosis of amebic hepatitis was based on the following criteria: 
1. Demonstration of the organism in stools or proctoscopic specimens. 2. 
An enlarged liver, as evidenced by palpation or an elevated right diaphrag- 
matic dome. 3. Pleural thickening or fluid in the right costophrenic sinus, 
in the absence of pneumonia. Seven patients were believed to have hepatic 
involvement. In six the liver was palpable one centimeter or more below 
the costal margin. In three the right dome of the diaphragm was high and 
limited in motion. Two of these three had a pleural effusion at the right 
base. It is interesting to note that it was the roentgen-ray and fluoroscopic 
findings of a high right diaphragmatic dome, and pleural effusion in the 
right costophrenic sinus, that first suggested the diagnosis in these two cases. 

Liver function tests performed on four of these patients were normal. 

It is significant that only one of these patients had had symptoms of 
amebiasis for more than eight months, and three had had symptoms for less 
than three months. This finding emphasizes the fact that hepatitis is not 
necessarily a late complication of the disease. 

Hepatic abscess was suspected but not proved in one case. 



















THERAPY AND DISPOSITION 


This group of patients cannot be used as an index of the efficacy of anti- 
amebic therapy, because follow-up studies could not be carried out. Treat- 
ment consisted of either one or two courses of carbarsone, 0.25 gram t.i.d 
for seven days, and chiniofon, 1.0 gram t.i.d. for seven days. In addition, 
on five alternate days retention enemas of either carbarsone, 2.0 grams in 
200 c.c. of a 2 per cent sodium bicarbonate solution, or chiniofon, 4.0 grams 









in 200 c.c. of distilled water, were given in most cases. Many of the patients 
not receiving emetine were ambulatory during treatment. 

Emetine hydrochloride, 0.3 gram b.i.d. for six to 10 days, was usually 
reserved for patients with frank dysentery or hepatitis, and was administered 
simultaneously with carbarsone. Thirteen patients received emetine. Elec 
trocardiograms were recorded before therapy was started, and on the fifth 
day. In one the toxic effect of the drug was manifested by lowering of the 










T-waves in all leads, a finding which reverted to normal five days later. 

The well-known irritative effects of chiniofon, diarrhea and rectal burn 
ing, were noted by a majority of the patients. Carbarsone did not produce 
any toxic effects. 

The immediate results of therapy appeared to be satisfactory. Diarrhea 
decreased in severity, and rectal and lower sigmoid ulcerations healed rapidly 
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It was unusual, however, for a patient to leave the hospital entirely free of 
his symptoms. There were no deaths. 

The disposition of these patients at the termination of hospitalization 
gives some indication of the rapidity of response to therapy. “Twenty-two 
patients were returned directly to full duty. Nine were sent to the Rehabili- 
tation Ward for two weeks before returning to duty. One patient was sent 
to a Rehabilitation Hospital following an arthrotomy, his amebiasis having 
been incidental to a knee injury. The average duration of hospitalization 
for those patients returned to duty was 33 days. It was necessary to send 
five patients, four of whom had hepatic involvement, to the Zone of the In- 
terior for further therapy and convalescence. One patient was sent to the 
Zone of the Interior because of non-union of fractures of the tibia and fibula, 
and another because of mental deficiency. There were only five patients, 
therefore, who, as far as their amebiasis was concerned, were not fit for full 
duty on the completion of one or two courses of therapy and a short period 
of rehabilitation. 


DISCUSSION 


This study of amebiasis serves not to disclose any new aspect of the 
disease, but rather to emphasize some of its less familiar characteristics. 

The predominance of mild symptoms of relatively short duration and 
the extremely low incidence of a history of bloody diarrhea were remarkable. 
Intermittent, low-grade, slowly progressive changes in bowel habit proved 
to be a significant finding, and warranted an all-out search for the organism. 
The frequency of visualizing a normal or only slightly inflamed rectal and 
lower sigmoid mucosa on proctoscopic examination was striking. In these 
cases, active trophozoites were, of course, rarely observed, and the diagnosis 
had to be established by the discovery of cysts in the stool or colonic scrap- 
ings. 

Manson-Bahr * states: ‘There is a large class of cases which may be 
labeled ‘amebic diarrhea,’ because, in the whole course of the illness, none 
of the more familiar symptoms of dysentery make their appearance.” The 
truth of this statement is well illustrated by this group of patients. In any 
mild colonic disorder, even one of relatively short duration, amebiasis should 
be included in the differential diagnosis. The failure to find trophozoites is 
not enough to exclude the infection, since they are almost always absent in 
this type of case. Cysts must be searched for in fresh and iodine-stained 

tool smears. For routine clinical use we feel that three stool examinations, 

carefully made, are sufficient in most instances. In view of the known varia- 
bility and intermittency of cyst passage, however, this rather arbitrary 
standard should be exceeded, if the symptoms are at all suggestive. In fact, 
the more suggestive the symptoms are, the greater the number of negative 
tools that should be required to exclude the diagnosis. 

Those patients with amebic hepatitis illustrate the fact that it is not 
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unusual for the liver to become involved within a few months of the onset 
of symptoms. A high sluggish right diaphragmatic dome, and serofibrinous 
pleural effusion in the right costophrenic sinus are of considerable signifi 
cance in the diagnosis of this complication. Determination of the presence 
of hepatitis is important from the standpoint of treatment, since emetine is 
still considered to be the most effective therapeutic agent for the hepatic 
infection. 





When our Armed Forces return home amebiasis, like malaria, will 
probably frequently be encountered in veterans with overseas service. It is 
believed that this group of cases serves as a preview of what may be expected 
in post-war civilian practice, and it is hoped that it will direct more attention 
toward the recognition of this type of amebiasis. 


SUMMARY 


1. A report has been presented of 39 cases of amebiasis observed it 
an Army General Hospital stationed insNorthern Ireland. 
? 


2. Emphasis has been placed on the clinical picture portrayed by thes« 
patients. It was characterized principally by: 

a. The frequent onset of symptoms in a temperate region. 

b. The mild nature of the symptoms. 
The low incidence of bloody diarrhea. 


d. The prevalence of an intermittent, low-grade change in bowel habit, 
most frequently in the form of a watery diarrhea or loose stools. 

e. The low incidence of proctoscopically visible ulceration and motile 
trophozoites. 

f. The early involvement of the liver in some cases. 

3. The report serves as a preview of the type of amebiasis which may 
be encountered in post-war medicine, and emphasizes the need, particularly 
in temperate regions, for more prominent consideration of the disease it 
the differential diagnosis of mild colonic disorders. 
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By Jerry’ K. Arkawa, M.D., Winston-Salem, North Carolina 


Part | 


\. Evolution of the basic concepts of hypersensitivity 
1. Anaphyiaxis 

Arthus phenomenon 

Serum sickness 

Properties of allergy 

Von Pirquet’s concept of the deleterious effects of antibodies 
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\. Relation of rheumatic fever to hypersensitivity 
1. Clinical and pathological evidences 
2. Immunological evidences 
B. Role of salicylates in rheumatic fever 
C, Immunization against rheumatic fever 
D. Discussion 


PART [| 
EVOLUTION OF THE Basic CONCEPTS OF HYPERSENSITIVITY 


THE Greeks and the Romans recognized the condition of hypersensitivity 
and described the phenomenon under the term “idiosynkrisie,” a word still 
in use today. Our knowledge of allergy had its true beginning, however, 
in the early part of the twentieth century. Although Koch, in 1890, had 
clearly demonstrated in his experiments with tuberculin the phenomenon of 
hypersensitivity to a specific substance, he did not realize that he had 
stumbled on a new phenomenon. In 1894 Flexner, Arloing and Courmont 
had observed the same phenomenon, but it was not until 1902 that the 
l‘rench physiologist, Charles Richet,’’* recognized its novelty and followed 
his observations to their logical conclusions. 

Anaphylaxis. Richet’s discovery was made when he attempted to im- 
munize dogs with toxins. He injected 0.1 c.c. of a glycerine extract of the 
tentacles of actinaria into dogs. When, 22 days later, a second injection of 
the same amount was made, the dog was “in a few seconds extremely ill; 
breathing became difficult, and he was panting. He could scarcely drag 
himself along, lay on his side, was seized with diarrhea, vomited blood; 


sensibility diminished, and he died in 25 minutes.’ Richet then concluded 


* Received for publication May 12, 1945. ; ih eal 7 
From the Department of Medicine, Bowman Gray School of Medicine of Wake Forest 


College, Winston-Salem, N. C. 
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that the first toxin injection not only caused no antitoxic immunity but 
produced an increase in the sensitivity to toxin which became evident after a 
certain incubation period. The first toxin injection did not act “prophy 
lactically” in these animals but, in contrast, as he termed it, “anaphylactical- 
ly” (without protection). Richet also found that if the animal survived the 
second injection, it recovered from its effects in a shorter time than after 
a first injection. He stated that two different substances were contained in 
the toxin—one concerned in establishing an immunity, the other producing 
a hypersensitiveness. The separate existence of these two substances has 
long been questioned. 

Arthus Phenomenon. In 1903 Arthus showed that non-toxic protein 
may also produce hypersensitiveness. He observed that rabbits did not react 
to a primary injection of horse serum, whether subcutaneous, intraperitoneal, 
or intravenous. When rabbits previously sensitized to horse serum, how- 
ever, were given an intravenous injection of the serum, very severe symp- 
toms appeared almost immediately, which could lead to anaphylactic death 
in two to four minutes. If the horse serum was injected subcutaneously at 
six day intervals, absorption of the serum took place after the first three 
injections. After the fourth injection, however, local infiltration occurred 
and was followed by necrosis, sloughing and abscess formation. ‘This re 
action Arthus described as “local anaphylaxis.” It is known today as the 
“Arthus phenomenon.” 

Serum Sickness. Since Pasteur’s discovery that certain diseases are 
caused by infectious agents, attempts have been made to aid the body in 
combating the invading bacteria and accelerating the mechanism of im- 
munity. Antitoxic and anti-bacterial sera obtained from other animal spe- 
cies have been used for this purpose. Von Behring in 1894 introduced the 
treatment of diphtheria with antitoxic horse serum. It was soon noticed 
that exanthem sometimes followed the injection of a therapeutic serum and 
was accompanied by a high fever and multiple painful joint swellings. It 
was experimentally proved that these sequelae were not produced by the 
antitoxic content, but by something inherent in the horse serum itself, since 
the same symptoms were produced in non-diphtheritic persons by normal 
horse serum. 

Up to this point all the observations had been recorded without any at 
tempt at interpretation. Von Pirquet and Schick* in 1905 were the first to 
analyze the condition critically. They gave the name “serum disease” to 
the symptoms which follow the first injection of horse serum, usually in 
eight to 12 days. This disease is characterized by fever, leukocytosis, a1 
elevated sedimentation rate, edema, erythema and urticaria, arterial hypo 
tony, swelling of the liver, spleen, and lymph nodes, swelling of the joints, 
muscular pain, albuminuria, enteritis, and, in rare cases, a local reaction at 
the site of injection, resembling the Arthus phenomenon. Von Pirquet and 
Schick explained the manifestations as follows: Foreign serum acts 01 
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man as an antigen. Antibody, which develops in the organism as a result 
of the antigen, produces the symptoms upon union with the horse serum. 
Serum sickness is, therefore, an in vivo antigen-antibody reaction which 
depends upon the appearance of the antibodies while horse serum still re- 
mains in the blood. 

Von Pirquet and Schick also noted that reinjection of serum at some 
later date results in immediate and accelerated reactions, which phenomenon 
they called “allergy” (altered reactivity). At first the term was synony- 
mous with “anaphylaxis,” but Richet considered anaphylaxis only from the 
standpoint of hypersensitiveness to foreign proteins, whereas von Pirquet 
in his term “allergy” included all reactions to foreign proteins and infectious 
agents and laid the groundwork for our understanding of the relationship 
between allergy and immunity. 

Properties of Allergy. Von Pirquet and Schick then extended their 
concept of altered reactivity to include all infectious diseases and analyzed 
them from three standpoints: (1) allergy according to time, (2) quantita- 
tive allergy, and (3) qualitative allergy. They reached the conclusion that 
in most of the infectious diseases which they studied the clinical reaction 
was not an immediate consequence of the infection, but was a more com- 
plicated phenomenon than the mere action of some microorganism or some 
other foreign substance on the tissues and that it involved the existence of 
a third factor—altered reactivity of the tissues of the host. This third 
factor varied as to time, quality, and quantity. They noted that with rela- 
tion to time, reactions tended to occur in three groups: 

In group I, the reaction appear§ after eight to 12 days. In this group 
fall the spontaneous infectious diseases such as smallpox, measles, whooping 
cough, chickenpox and others, as well as artificial infections on the skin, 
as with vaccinia. The same phenomenon is seen after injection of horse 
serum into man (serum sickness ). 

The clinical manifestation of disease, these workers concluded, is not 
the only reaction belonging in this group. The formation of certain anti- 
bodies and the appearance of a change in reactivity involve the same time 
element. After intravenous injection of horse serum into a rabbit, precipi- 
tating antibodies are not present for eight to 12 days; following injection 
of foreign protein into a guinea pig, a state of hypersensitivity toward the 
protein appears within a similar interval of time. 

In group II, the reaction appears after three to seven days. In this group 
belong revaccinations done several years after the initial vaccination. When 
an injection of horse serum in man or animal is followed, after a long 
interval, by another injection, the time of precipitin formation is shortened 
and the clinical manifestations appear sooner. 

In group III, the reaction appears immediately. This group comprises 
the anaphylactic reaction following a second injection of serum some weeks 
after the initial injection. Within a few minutes urticaria, edema, and signs 
of collapse appear. 
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There were also quantitative and qualitative differences in the reactior 
The intensity of reaction varied widely. First infections with a small num 
ber of microorganisms were followed by a far more intense reaction than 
the subsequent infections (after the development of immunity). On the 
other hand, if the injection was performed a second time, the immediate 
reaction was of startling intensity (allergy). 

As for the differences in the quality of reaction, it was found that a 
second infection with tuberculosis, for instance, leads to only a local inflam 
mation instead of the generalized effect of the first infection (inhibition of 
spread’). 

Two other phenomena were noted: 

(1) The change in reaction could be transmitted from one animal t 
another with serum (temporary immunity due to passive transfer of anti 
body ). 

(2) If an animal which had acquired the property of immediate rea 
tion was injected with a large amount of the material to which it is suscepti 
ble, it was not able to react to subsequent injections for several days (rapid 
desensitization ). 

Von Pirquet’s Concept of the Deleterious Effects of Antibodies. Von 
Pirquet explained the phenomena of serum sickness as follows: The first 
episode of serum disease could not be due directly to any constituent of the 
injected serum, but to the fact that the animal took part in the reaction with 
the formation of an antibody. The presence of this antibody would then 
lead to an immediate “in vivo” reaction on a second injection. The reactior 
in either case would result from a toxic compound formed by the combina- 
tion of the antibody with the horse serum. This explanation involved a 
new conception of an antibody. Previously an antibody was considered a 
protective substance, the action of which neutralized completely the antige: 
Von Pirquet’s hypothesis was that these other antibodies form a new toxi 
compound with the antigen. The important principle of this new conceptior 
lay in the suggestion that a disease might be due indirectly to an antibody. 

Thus, according to Von Pirquet, serum disease is caused by the toxic 
compound formed when antigen and antibody meet. When the antibody 
arises eight to 12 days after the first injection of serum, symptoms of general 
disease occur. These symptoms are due to toxic bodies formed by the break- 
down of the allergen through the antibody. With the first injection, the 
horse serum was present first and antibody developed later. Therefore, 
symptoms were delayed. With reinjection, the antibody is already present 
and the toxic body is formed immediately. Thus, an immediate reaction is 
elicited. 

In rabbits, the manifestations of serum disease following the first injec 
tion must be below the level of clinical observation. On reinjection, the im- 
mediate reaction is manifest as anaphylaxis. If reinjection is delayed several 
months, the precipitin has probably disappeared from the rabbit’s blood 
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However, with reinjection, antibody appears as early as the sixth day. This 
is the “accelerated reaction,” for the production of antibodies. 

In man, if a reinjection of horse serum is performed shortly after the 
first injection, antibodies may still be present. The serum then reacts first 
with the existing antibodies and the toxic substance thus produced causes 
an immediate reaction. The excess of antigen, however, induces the forma- 
tion of more antibodies in a period of four days. The antibodies then de- 
stroy the remainder of the horse serum, and the result is again a toxic reac- 
tion, an “accelerated serum disease.” During that interval in which antibody 
is absent, a repetition of the horse serum injection has no immediate effect 
because the serum finds no antibody to unite with it. 

The infectious diseases differ from serum sickness in that the allergen 
is not introduced directly in a maximum amount, but develops gradually 
during the incubation period. Here again the breakdown of allergens gives 
rise to general symptoms. Essentially, the thesis is that the antibody- 
antigen reaction is a quantitative phenomenon with immunity resulting 
when the antibody concentration is below the level at which reaction produces 
clinical manifestation, and with hypersensitivity occurring when the antibody 
concentration is above this level. 

Von Pirquet outlined his concept of allergy as follows: 


Divisions of Allergy 


\. Reactivity altered according to time (compared to a first reaction after 
eight to 12 days). 
1. Early reaction (immediate reaction) within 24 hours, obtained by 
intravenous injection and associated with general symptoms. 
2. Accelerated reaction (fourth to seventh day). 
6. Reactivity altered according to quantity. 
1. Reinforced reactivity (hypersensibility, paradoxical reaction, ana- 
phylaxis ). 
2. Lessened reactivity (hyposensibility ). 
3. Abolished reactivity (insensibility, immunity). 
Reactivity altered according to quality (changes regarding color, micro- 
scopic observations ). 


The observations of altered reactivity and the antibody theory which 
resulted from these observations have led to the present-day explanation of 
immunity in a number of infectious diseases. In vaccinia, smallpox, and 
other diseases the immunity is based not on an acquired insensibility to the 
virus, but on antibody formation and on the early reaction. It has been 
shown that there exist two kinds of protection against such diseases. One 
is due to antibodies still existing in the body which has previously been 
infected. The microdrganism comes immediately into contact with the 
antibody and is destroyed, at the same time forming with the antibody a 
breakdown product which acts as a toxin to the surrounding tissue. Owing 
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to this immediate destruction, the microdrganism does not develop suffi- 
ciently to give rise to general symptoms. The other kind of protection is of 
the type seen when a long period has elapsed between the first and the second 
infection. The antibodies are no longer present but the cells retain the prop 
erty to form antibodies in a shorter time. The microorganism, while not 
immediately destroyed, does not develop to the same degree as in an animal 
not previously infected, and the amount of toxin produced by the interaction 
of antibody and microorganism is comparatively small. 

It must be remembered that Von Pirquet’s hypotheses were based on 
clinical studies and not on experimental evidence. 

Nature of the Antigen-Antibody Reaction. Character of Antibody: 

As late as 1926 antigens and antibodies were recognized only by their 
actions. It was not even certain that antibodies existed as material objects. 

Because the phenomenon of chemical equilibrium was not completely 
understood, Ehrlich and others invented artificial hypotheses to explain their 
observations in the field of immunology. In 1926 Hartley discovered that 
specific precipitates contained both antigen and antibody. The antibodies 
proved to be proteins. 

In 1931 Zinsser * wrote: “It is generally assumed that antibodies cannot 
be separated from proteins and are usually contained in the pseudoglobult: 
fraction; in some cases in the euglobulin fractions of the sera.” 

In 1938 Heidelberger ° observed the chemical nature of antibodies and 
concluded that they are modified serum globulins. Von Pirquet, in 1911, 
had maintained the same view, although without experimental evidence. It 
was postulated that antibodies were formed from globulin intracellularly 
The molecule of globulin was thought to be synthesized in stereochemical 
relationship to antigen and, when released, to exhibit specific affinities for this 
antigen. 

sreinl and Haurowitz® suggested the theory of structural compli 
mentariness of the antigen and its specific antibody: that during the process 
of antibody formation, antigen entered into the mixtures of amino acids and 
peptides and induced new groupings. Thus the formation of antibody was 
thought to represent the synthesis of a new kind of globulin in which the 
molecules arranged themselves in ways characteristic for each antigen. As 
the antibodies pass into the circulation, the antigen remains behind and 
continues to influence the formation of new antibody globulin until the 
antigenic component is destroyed or eliminated from the antibody- producing 
cell. 

Pauling ‘ advocated the concept that normal globulin and antibody glo 
bulin are essentially identical chemically but differ structurally in stereo 
isometric arrangement. The specific antibodies were thought to be pro- 
duced “in vitro” by rearrangement of the polypeptide chains. Pauling thus 
assumed that all antibody molecules contain the same polypeptide chains as 
do the molecules of normal globulin and differ from them only in the con 
figuration of the chains. In the formation of specific antibodies to a foreig: 
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substance, the chain folds into a configuration which is stable in the presence 
of the antigen. Therefore, the animal has the ability to form specific anti- 
bodies for an unlimited number of antigens. 

This theory was similar to Ehrlich’s lock-and-key analogy. It replaced 
Cannon’s theory * that an antigen acts as a template for the manufacture of 
a specific enzyme, which then serves as a mold for the production of anti- 
body. 

Pauling and Campbell® produced antibodies “in vitro” from normal 
serum globulin by denaturation and renaturation in the presence of antigen. 
lhe denaturation was accomplished by heat or by chemical action. Thus, 
the antigen-antibody concept emerged from the realm of hypothesis and 
became a biochemical fact. 

Origin of Serum Protein. It was at first suggested that serum proteins 
may arise from certain cells in the circulation or in the bone marrow, or from 
tissue cells generally. 

Sabin *° injected “marked antigen” (alum-precipitated dye-protein) into 
rabbits and saw it in macrophages. Coincident with the disappearance of 
the dye protein from the cells and with the appearance of antibodies in the 
serum, she noticed a shedding of the surface films of the macrophages with- 
out damage to the cells. She concluded: “If this process of cytoplasmic 
shedding is a general property of globulin-producing cells, any such cell which 
can phagocytose antigen or allow its entrance into the cytoplasm may be a 
precursor of antibody. Furthermore, a part of the antibody globulin may 
remain within the cell for long periods of time.” Landsteiner and Parker ** 
showed that connective tissue cells can form serum proteins. 

This intracellular origin of globulin might explain why an immune reac- 
tion may occur in the absence of antibodies in the blood—a point of great 
importance in establishing the relationship between bacterial hypersensitivity 
and hypersensitivity of the anaphylactic type. It may also help to explain 
allergic phenomena. 

Thus it appears that the antibody-producing mechanism consists of a 
widely distributed system of cells, including macrophages, fibroblasts, and 
possibly even endothelial cells and to some extent epidermal cells, all of which 
are able to a greater or less degree to synthesize globulin. These findings 
placed Von Pirquet’s conclusions from clinical observation on a firmer 
chemical basis. 

Character of Antigen. It has long been known that amino acids play a 
role in the specificity of antigens. Landsteiner first introduced the concept 
of “hapten”—that portion of a complex antigen which determines its sero- 
logical specificity. A hapten is capable of reacting with antibodies produced 
by whole antigen, but is itself unable to stimulate antibody formation. 
Heidelberger ° states: “It would now seem that nearly every species of bac- 
terium is possessed of one or more specifically reactive polysaccharides, play- 
ing a definite and often a determining rOle in bacterial specificity. These 
specific carbohydrates not only act as hapten but also precipitate antibody 
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on combination with it. This may be a function of their high molecula: 
weight.”” The rdle of lipoids as haptens still remains equivocal at the present 
time. 

Mechanism of Antigen-Antibody Interaction. It has been thought that 
the antigen-antibody reaction was colloidal in nature and, therefore, an ad 
sorption phenomenon. On this basis, however, not all the observed experi 
mental results could be explained. Recently Heidelberger ° suggested that 
these specific interactions could be simple chemical unions following the Mass 
Law of inorganic chemistry. His theory is that antigen and antibody may 
be multivalent with respect to each other—that is, that the composition o! 
the precipitate may vary according to the relative proportions of the reactants 
In his experimental work he showed that if a small amount of type II! 
pneumococcus polysaccharide (S) is added to a relatively large amount 01 
antibody (A), antibody is precipitated by antigen in the ratio of 180:1. As 
increasing amounts of (S) are added in proportion to (A), this ratio de 
creases, but all of the (S) added is precipitated, leaving (4) in excess 
Finally as increasing amounts of (5S) are added the “equivalence point” is 
reached, at which a slight excess of (S) remains in solution. At this point 
there is also a small amount of (4) in solution. If the amount of (S) is 
increased slightly, the traces of (4) in solution are precipitated; as greate: 
amounts are added, however, less and less precipitate is formed until finally 
no precipitation occurs. 

At the equivalence point, the equilibrium may be expressed by the Mass 
Law 


The precipitation reaction between the antigen (S) and its antibody (A 
thus does not seem to differ in principle from a simple inorganic precipitation 
A partial analogy to the inhibition zone is seen in the reaction of AgCl which 
is soluble in an excess of KCN: 


Ag* + CN-=2 AgCN 
AgCN + CN- = Ag(CN) 


Heidelberger’s concept is that, as in inorganic chemistry, all the antigen 
antibody reactions are reversible. The dissociation constant for each systen 
would be different and would have to be determined experimentally. 

Marrack * agrees with Heidelberger concerning the polyvalence of th 
antigen-antibody reaction. 

Pauling, Campbell and Pressman, in 1942,"° elaborated on the specifi 
nature of the reactions between antigen molecules and antibody molecules 
They pointed out that in these reactions two atoms, instead of interacting 
strongly with each other, as-in the formation of ordinary chemical bonds 
may interact weakly. “The properties of the antigen-antibody system, esp 
cially the reversibility of the complex formation, are such as to indicate that 
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the antigen-antibody attraction is due to these weaker interactions and not 
to the formation of ordinary chemical bonds.”” The immunological property 
of greatest significance is the specificity of the combining power of anti- 
body for the immunizing agent. The forces of weak interaction between 
two molecules, such as the electronic van der Waals attraction, the hydrogen 
bond formation, and the interaction of electrically charged groups, are not 
specific. However, specificity can arise in the interaction of large mole- 
cules asa result of their shapes. Two large molecules may have such spatial 
configurations that their surfaces cannot be brought into contact except at 
a few isolated points. However, if two molecules possess such configura- 
tions that the surface of one conforms closely to the surface of the other, 
and if the electric charges are mutually attractive, they would attract each 
other very strongly. 

These authors stated that the weight of evidence indicates that further 
combination of the initial antigen-antibody complexes to form a precipitate 
is a specific rather than a nonspecific reaction and is due to continuation of 
the primary combination step to form a framework structure of alternate 
antigen and antibody molecules. 

On the basis of this physico-chemical explanation, the old distinction be- 
tween chemical and physical forces has lost its meaning. It is found that 
the forces operative in surface phenomena are the same forces operative in 
chemical reactions. Therefore, the disagreement between Ehrlich and 
Bordet concerning chemical bond or adsorption is settled in neither’s favor. 


RELATION OF ALLERGY TO IMMUNITY 


Von Pirquet was the first to point out that the antigen-antibody reaction 
could not only produce immunity but also cause toxic symptoms, as.in serum 
sickness. On the basis of clinical evidence, he considered immunity to be 
loss of reactivity. He postulated the existence of three substances in the 
serum which could cause the allergic phenomena: (a) the sensitizing sub- 
stance or allergen, (b) a substance which acts as a poison after reinjection 
(toxic substance), and (c) a substance which acts protectively and causes 
the phenomenon of anti-anaphylaxis or anergy. “It is a priori probable that 
(a), (b), and (c) are identical.””* Rosenau and Anderson proved the 
identity of (a) and (b) in guinea pigs. Doerr and Russ *° stated that “the 
sensitizing, toxic, and anti-anaphylactic properties of the serum act quite 
identically on being heated and in fractional precipitation with ammonium 
sulfate, the sensitizing and toxic properties are both contained in the globulin 
fraction of the serum.” 

Rich * in 1941 made clinical and pathological differentiations between 
bacterial hypersensitivity and hypersensitivity of the anaphylactic or Arthus 
type. In the tuberculin or bacterial type of hypersensitivity (1) the reaction 
levelops in hours, (2) the smooth muscles are not affected, and (3) there 
are no passive transfers. In the anaphylactic type, there was (1) an im- 
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mediate development of the local or constitutional reaction, (2) the smooth 
muscles are thrown into spasmodic contraction, (3) passive transfer is pos- 
sible, and (4) the sensitizing antibody is found in the blood stream. There 
is also a difference in the mechanism of the tissue damage in the bacterial 
and the anaphylactic types of hypersensitivity. In the former, the local 
tissue damage produced by the protein is due in large part to sensitization 
of the individual tissue cells; in the latter, no generalized hypersensitization 
ogceurs, but vascular damage results from contact with the specific foreign 
protein. Rich states: “The surrounding tissue damage appears to be due 
to interference with nutrition resulting from the vascular damage and from 
the clogging of the tissue spaces with hemorrhage and exudate.”’ 

Wolff-Eisner, in 1905,** was the first to suggest that clinical allergy may 
be related to experimental anaphylaxis. He pointed out the following 
fundamental similarities : 

(1) Both reactions occur in sensitive individuals. 

(2) Both reactions are produced by substances with or without inherent 
toxicity. . 

(3) The degree of reaction in both cases depends upon the susceptibility 
of the individual and not upon the inherent toxicity or the dose of the 
substance. 

(4) The character of the reaction is related to the susceptibility of the 
individual and is not a specific property of the provoking substance. 

The differences, as pointed out by Wolff-Eisner, are: 


(1) Anaphylaxis is invariably dependent on a known previous sensitiza 
tion to an antigen, usually a protein. Allergy apparently can exist with- 
out recognizable initial sensitization and can be related to non-protein sub 
stances. 

(2) In anaphylaxis the sensitive state is relatively temporary. In allergy 
the sensitive state tends to persist throughout life. 

(3) Anaphylaxis involves an ‘antigen-antibody reaction, while allergy 
may or may not involve recognizable antibodies. 

(4) An anaphylactic reaction may be followed by a state of complete 
refractoriness. An allergic reaction may be followed by only a partial 
desensitization. 

Dragstedt and Mead * injected peptone solutions intravenously into dogs 
and obtained reactions virtually indistinguishable from those occurring in 
acute anaphylactic shock. The reactions were accompanied by a liberation 
of histamine. In this case, no previous sensitization was necessary. The 
sensitivity apparently occurred spontaneously and, so far as was known, did 
not depend on antibodies. It seemed to last throughout life. The injection 
of peptone was followed by a limited degree of sensitization to the same 
peptone. This sensitization differed from anaphylaxis in being less regularly 
produced, less complete, and of a shorter duration. It showed a surprising 
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similarity to certain characteristics of allergic reactions listed as differentiat- 
ing the latter from experimental anaphylaxis. These experiments indicated 
the possibility that various substances may produce directly the same kind of 
cellular injury and after-effect as are produced by antigen acting through 
antibody reactions. 

Although specific antibodies cannot be demonstrated in the blood stream 
of patients with bacterial hypersensitivity, Rich ** felt that this fact was not 
evidence against their rdle in the production of bacterial hypersensitivity. 
He held that the effective portion of the antibody is intimately associated 
with the cells and that there is not enough excess antibody in the circulation 
to permit passive transfer. The high degree of specificity of the reactions 
also suggested the presence of antibodies. 

Dragstedt *° noted that the anaphylactic reaction is characteristic for the 
animal rather than for the foreign substance. He believed that there is sub- 
stantial evidence to show that the antibodies attached to fixed tissue cells are 
the ones most concerned in this reaction. He considered the delay in the de- 
velopment of passive sensitization following the injection of antiserum to be 
the time interval necessary for the antibody to become attached to the fixed 
tissue cells and thus render them sensitive. He noted evidences that an 
abundance of free antibody, instead of favoring the occurrence of an ana- 
phylactic reaction, actually interfered with the reaction, presumably by 
binding the antigen before it reached the sessile receptors within the fixed 
tissue cells. 

Kulka ** studied the in vitro effects of antigen-antibody mixtures on 
normal living excised tissues. She placed a uterine horn in a bath containing 
antiserum alone or a mixture of antiserum and a small amount of antigen. 
the bath was drained in five minutes. Addition then of antigen in increas- 
ing amounts caused uterine contractions. Kulka concluded that the anti- 
body had become fixed to the tissue cells and then had reacted with the 
antigen. 

Rich * states that in bodies sensitized by injection, only the protein 
fraction is capable of eliciting the tuberculin type of reaction. Hypersen- 
sitivity to the polysaccharides always leads to the anaphylactic type of sensi- 
tivity. However, injection of extracted proteins into the normal body leads 
to only the anaphylactic or Arthus type of reaction. The conclusion drawn 
was that the true sensitizing antigen responsible for bacterial. hypersensi- 
tivity has not yet been isolated from any bacterium. 

Role of Hypersensitivity in the Production of Symptoms. The symp- 
toms produced by infections are those of a hypersensitive reaction to in- 
nocuous, non-bacterial proteins—fever, malaise, aching joints and_ back, 
headache, anorexia, prostration. Rich felt that the hypersensitive state in- 
reases the degree of inflammation and the amount of tissue necrosis that a 
given number of bacteria or a given amount of protein will produce. 

Réle of Hypersensitivity in Resistance to Infection. -It was once 
thought that hypersensitivity was responsible for the increased resistance 
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acquired during infection. This view was based on the beliefs that (1) an 
accelerated and exaggerated hypersensitive reaction inhibits the spread of 
bacteria, and (2) hypersensitivity and acquired resistance parallel each 
other. 

Rich*® presents evidence to show that the spread of bacteria is actually 
accelerated rather than retarded in the hypersensitive animal and that in no 
case does the hypersensitive reaction protect the animal from a fatal outcome. 
In the immunized body, immediate immobilization of the bacteria is ac 
complished by the action of the antibody, which causes the bacteria to adher« 
to each other and to the tissues where they lodge. Immobilization has no 
relation to hypersensitivity. Rich was able to separate immunity from 
hypersensitivity by the process of passive transfer. If the serum of animals 
hypersensitive to and immune to pneumococci is injected intravenously into 
normal animals, the immunity is transferred but the hypersensitivity is not 

Cannon ** agrees with Rich that antibodies can combine with the anti 
genic substances in the blood and influence their surface properties so that 
they may adhere to each other, to the phagocytes, or to the tissues. Cannot 
states that in the immune animal agglutination of the invader is the impor 
tant early localizing phenomenon, but that phagocytosis seems to be thi 
means by which the organisms are destroyed. “Prompt bacterial localization 
in immune tissue is not caused by inflammation, but is due to prinjary in 
teraction between the bacteria and the immune bodies.”’ 

Culbertson * injected crystalline egg albumin into the blood stream of 
immunized rabbits and found that the rapid removal of albumin was ac 
companied by a marked decrease in the precipitin content of the blood. His 
experiments showed that the circulating precipitin played the predominant 
role in the elimination of crystalline egg albumin and that the fixed tissu 
precipitin functions “only when some of the antigen escapes union with thi 
circulating precipitin and reaches the fixed tissues.” 

Opie ** was of the opinion that the precipitins are very important 1 
restricting the spread of a protein, after it has become toxic to the hyper 
sensitive tissues, to more vital organs. ‘The efficiency of the localizing 
process varies directly with the concentration of the specific precipitins in th 
circulating blood. 

Culbertson ** stated that all of the evidence obtained indicates that tissu 
hypersensitiveness in an actively sensitized animal is dependent upon th¢ 
formation of antibody by the animal and that this is reflected by the presenc« 
of precipitin in the circulation. The tissue sensitizing substance in an anti 
serum appears to be inseparable from the precipitin and is probably identical 
with it. 

Doerr and Russ *° showed the parallelism between precipitin strength o1 
the serum and its sensitizing potentiality. 

Rich** states that there is no parallelism between immunity and hyper 
sensitivity. Immunity is somewhat inversely proportional to the intensity 


of the local allergic reaction. 
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\ngevine *° showed the lack of parallelism between immunity and hyper- 
sensitivity in hemolytic streptococcal infection. The intracutaneous injec- 
tion of avirulent streptococci produced a high degree of hypersensitivity with 
scant immunity, whereas the injection of a virulent strain produced the 
reverse condition. 

Rich also states that there is no parallelism between the degree of hyper- 
sensitivity and the titer of protective antibodies. This theory that the 
antigen which stimulates the development of protective antibodies differs 
from that to which the body develops bacterial hypersensitivity is in agree- 
ment with the view of Von Pirquet. 

According to Rich, it is possible to separate immunity from hypersensi- 
tivity by desensitization. The hypersensitivity of immunized animals wanes 
with time, but immunity to infection remains intact. Acquired resistance 
not only is independent of hypersensitivity but can actually impede the de- 
velopment of hypersensitivity. Yet, no one to date has produced hyper- 
sensitivity without producing immunity. Obviously, therefore, confusion 
still exists regarding the relationship of immunity to hypersensitivity. 

Cohen in 1943 *° summarized this relationship from an allergist’s point 
of view as follows: 

Normal Cells plus Antigen 


Incubation Period 


Antibody Formation 


Allergy 
Plant Drugs Certain Bacteria Immunity 
and Bacterial Virus 
\nimal Proteins 
Proteins 
H Substance Toxin \ quantitative allergic state in 
which the amount of H substance 
or toxin is too small to produce 
Reaction same Reaction changes in tissue. No signs or 
for all specific symptoms result. 
\ntigens for 
Antigens 
\naphylaxis Infectious 
Serum Disease Disease 


Clinical Allergy 


Cohen defined immunity as a quantitative allergic state in which the amount 
of tissue-damaging substances formed as a result of the antigen-antibody 
reaction is too small to produce changes in the tissue. Thus no signs or 
symptoms result. Cohen postulated a latent period necessary for the de- 
velopment of antibodies and claimed that the tissue response was an allergic 
inflammation. He conceived of allergic reactions as being due to toxic 
materials formed as a result of the interaction of antigen, antibody, and 
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tissue cells. According to his conceptions, the degree of reaction depends 
on the amount of toxic material formed, and this is determined by the 
quantitative relationship between antigen and antibody. Since in most in- 
fections the antigen is the source of the toxic material, the histologic type of 
reaction is generally specific for the infecting organism, and the degree of 
reaction dependent on the amount of organism present from which the 
toxic material can be free. Immunity thus is thought of as a subdivision 
of allergy in which the interaction of antigen and antibody releases too little 
toxic material to produce a reaction. 

The difference between allergy resulting from infections and the so-called 
experimental and clinical allergies lies in the nature of the toxic substance 
which induces the reaction. In the infections, the toxic material is formed 
in large part from the antigen, which determines the type of local and general 
reaction characteristic of the specific disease. In the experimental and 
clinical allergies, the toxic substance released by the interaction of foreign 
proteins with their specific antibodies is the same, no matter how dissimilar 
the antigens may be. This fact accounts for the identity of the clinical 
symptoms and of the pathologic lesions. The common substance formed 
under these circumstances could arise only from the tissues. The reaction 
might be called ‘“‘body specific” in distinction to the reactions occurring in 
the infections, which are “antigen specific.” There is considerable evidence 
that the toxic substances giving rise to body-specific types of reactions are 
identical with the H substance described by Sir Thomas Lewis. 

The tissue cells are apparently not hypersensitive to ordinary amounts 
of the H substances or of histamine. In individuals with so-called clinical 
allergy, they are hypersensitive only because they are exposed to a large 
amount of H substance produced as a result of the antigen-antibody union. 
It is known that in passive transfer experiments normal skin reacts in an 
entirely comparable manner to similar amounts of H substances. 

Von Pirquet first postulated that the reaction of antigen and antibody 
formed a hypothetical toxic substance which caused clinical manifestation. 
Many have thought that the H substance or histamine is the toxic agent re- 
leased by damaged tissue cells and is the cause of the reactions. 
that the antigen-antibody union in the 


Assuming, as Dragstedt did,” 
anaphylactic reaction is intracellular and, as Rich did, that the same mecha 
nism occurs in bacterial hypersensitivity, there is still no satisfactory ex 
planation for the mechanism by which the antigen-antibody reaction pro 
duces these phenomena. Numerous experiments have indicated that physio 
logically active substances normally present in the various tissue cells may 
be liberated by the injury to tissue cells caused in some unknown way by 
the antigen-antibody reaction. 

Dragstedt and Mead***® tested the blood of anaphylactic dogs for 
histamine. Histamine activity was found regularly whenever an appreciabl 
anaphylactic reaction occurred. By comparing the rate of disappearance of 
histamine activity from the blood of anaphylactic dogs to the rate of disap 
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pearance of injected histamine, they were able to ascertain how much hista- 
mine was elaborated in the anaphylactic reaction. They concluded that the 
vascular phenomena observed in anaphylactic dogs were completely account- 
able by the amount of histamine released. Other investigators have con- 
firmed this conclusion. 

Tissues of sensitized guinea pigs have been shown to liberate histamine 
when antigen is added to the perfusion fluid, thus demonstrating the direct 
action of the antigen in the absence of a central, reflex, or nervous reaction. 

In rabbits, it was found that blood histamine was decreased during 
anaphylaxis, an observation which at first seemed contradictory. It was 
later shown, however, that there was a shift of histamine from the cor- 
puscular elements to the plasma. The amount of histamine thus liberated 
from the cells was calculated to be enough to explain the symptoms in 
rabbits. 

There is also evidence to show that liberation of heparin and possibly 
choline from the tissue also occurs in anaphylaxis. The cardinal symptoms 
of anaphylaxis could thus be explained as being due to an autointoxication 
by physiologically active substances normally resident in various tissue cells 
and liberated from them by some change in cellular permeability brought 
about by the antigen-antibody reaction. Dragstedt *° showed that either 
the fixed tissue or the blood cells could be involved. 


HYPERSENSITIVITY AND RHEUMATIC FEVER. 
PART II. RELATION OF RHEUMATIC 
FEVER TO HYPERSENSITIVITY * 


By Jerry K. Arxawa, M.D., Winston-Salem, North Carolina 


CLINICAL AND PATHOLOGICAL EVIDENCES 


As early as 1886 Haig-Brown observed that an incubation period pre- 
cedes the development of acute rheumatism following a pharyngeal infection. 
This period is comparable to that which precedes the development of serum 
sickness following the administration of serum. 

Derick, Hitchcock and Swift,** in 1928, reported that the administration 
of acetylsalicylic acid prevents the arthritis of serum sickness, but does not 
relieve the other symptoms and signs of the disease, as it does in rheumatic 
fever. The serum of patients treated prophylactically with this drug failed 
to precipitate horse serum. Untreated patients had a marked rise in pre- 
cipitins in the circulation simultaneous with the occurrence of serum sickness. 
(hese observers wrote: “Circulating antibodies in the serum are kept to a low 


* Received for publication August 6, 1945. ” 
From the Department of Internal Medicine, Bowman Gray School of Medicine of Wake 
rest College, Winston-Salem, North Carolina. 
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concentration by antirheumatic drugs and the development of symptoms is 
inhibited.” They suggested that the inhibitory action of salicylates on 
serum sickness may be due to their effect on the formation of antibody. 

These investigators thought that the urticaria which occurs in serum 
sickness resulted from active sensitization of the skin and could not be pre- 
vented by aspirin because it does not desensitize the skin. The arthritis, on 
the other hand, was thought to be due to a passive sensitization of the joints, 
which did not occur until the circulating antibodies reached a high level. 

In 1925 Swift ** reported that the distressing arthritic symptoms of rheu 
matic fever are easily controlled by salicylates. Indeed, this fact has been 
recognized empirically since 1876. The exudative features are less promi 
nent in patients under the full influence of salicylates than in those who do 
not receive the drug. 

For a long time a close connection between the hemolytic streptococcus 
and rheumatic fever has been suspected, but the etiology of rheumatic feve: 
is not as yet known. Swift * in 1940 suggested that the tissues of a rheu 
matic patient react in a peculiar manner to bacterial infection. He stated 
that a partial immunity to the hemolytic streptococcus would explain th« 
fact that the microorganisms retain only a low-grade irritative capacity in the 
tissues, and that a reactive stage of the tissues, or hyperergy, would account 
for the exaggerated response to a very small stimulus. 

Recently, Arnold Rich and his coworkers *” **** *** have published 
rather convincing clinical and pathological evidence linking serum sickness, 
rheumatic fever and periarteritis nodosa. Reports on the pathologic pictur: 
of serum sickness were scanty until the introduction of sulfonamide therapy 
Prior to this period, antisera were used chiefly against the meningococcus and 
the pneumococcus. The patients either died too soon to develop serun 
sickness or got well. With sulfonamide and serum therapy, the patient 
usually lives long enough to develop serum sickness. 

To be sure, there had been scattered reports on serum sickness prior to 
the sulfonamide era. In 1929 Klinge “ found that sensitization of rabbits 
with horse serum produced fibrinoid swelling and lesions suggestive of rheu 
matic fever. Clark and Kaplan,*’ in 1937, noted similarity between the 
clinical manifestations of serum sickness and those of rheumatic fever 
They described endocardial, arterial and other mesenchymal lesions asso 
ciated with serum disease in man and characterized by fragmentation of 
collagen with cellular infiltration. Since these observations had not bee: 
made in serum-treated patients who showed no clinical evidences of hypet 
sensitivity, and since preliminary sensitization is necessary for elicitatiot 
of these lesions in animals, Clark and Kaplan suggested that these altera 
tions represented a hyperergic reaction due to foreign serum. 

Fox and Jones,** in 1944, injected rabbits with two or three large doses 
of horse serum intravenously or intraperitoneally. A subsequent small dos: 
was given intravenously and the tissues were studied. Twenty of the 30 
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rabbits showed significant lesions, mostly in the heart, but also in the liver, 
lung, testis, kidney and mesentery. The cardiac lesions consisted of vas- 
cular and perivascular changes in the smaller branches of the coronary 
arteries. Eosinophilic infiltration of the myocardium, hyperplasia of the 
intima, and fibrinoid degeneration of the intima and media were present. 
In some instances, the lesions resembled “rheumatic arteritis.” The ana- 
phylactic symptoms had no relation to the development of the vascular 
lesions. 

Rich *° studied tissues from five patients who shortly before death had 
anaphylactic reactions following the injection of foreign serum. He found 
vascular lesions similar to those of periarteritis nodosa—necrosis, fibrinoid 
alteration, and hyalinization of the media of the affected arteries, together 
with perivascular infiltration of the entire wall with mononuclear and poly- 
morphonuclear leukocytes. Eosinophilia was noted in some cases, and 
perivascular hemorrhages were seen occasionally. 

There were indications that some relationship existed between the 
hypersensitivity reactions and the vascular lesions. Three cases showed 
infiltration of the myocardium with mononuclear, polymorphonuclear, and 
eosinophilic leukocytes, such as was first described by Clark and Kaplan.” 
rhese findings suggested that vascular lesions of this type could be the re- 
sult of the anaphylactic reaction which is responsible for serum sickness. 

It must be stressed that Rich *” was dealing with hypersensitivity of the 
anaphylactic type, as opposed to the tuberculin type. Most previous studies 
on the relation of hypersensitivity to bacterial infections had been con- 
cerned with the tuberculin type of reaction, which is manifested in skin tests 
by a delayed and prolonged inflammatory reaction to the injection of specific 
protein of the microorganism, as contrasted with the prompt and evanescent 
wheal and erythema of the anaphylactic local reaction. Rich states that 
anaphylactic hypersensitivity to bacterial constituents may develop during 
infection. 

I:xperimental evidence showed that vascular lesions of the type resulting 
from anaphylaxis are seen in the Arthus type of local hypersensitivity. 
Therefore, Rich suggested that periarteritis nodosa could be a manifestation 
of the anaphylactic reaction to foreign protein. Different sensitizing anti- 
gens could be responsible for the development of the vascular lesions in 
different persons. It was not improbable that bacterial antigens were con- 
cerned in some cases. Rich ** followed his first article with a report of a 
case in which a biopsy specimen was taken from the scrotal sac before opera- 
tion. At operation another biopsy was taken. The patient was then given 
sulfonamide, and seven days later had a reaction with a rise in temperature 
and conjunctivitis. Tissue taken from the scrotum at autopsy nine days 
following the hypersensitive reaction showed lesions characteristic of peri- 
arteritis nodosa, although the two previous biopsy specimens did not. This 
was further evidence of the role played by hypersensitivity in periarteritis 


nodosa. 
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Rich and Gregory ** then attempted to determine the relationship of 
hypersensitivity and periarteritis nodosa experimentally, eliminating the 
complicating factor of infection and the possibility of coincidence, which 
were previously present. Using male albino rabbits, they injected intra 
venously 10 c.c. of sterile horse serum without preservative per kilogram oi 
body weight. In five to eight days, nine out of 23 animals had flushing and 
fever, said to be a characteristic hypersensitive response in rabbits. Twelve 
days after the first injection of serum, all of the 23 animals were skin 
tested and found to be hypersensitive. The skin reactions were of th 
prompt anaphylactic type. Typical Arthus reactions were observed and ir 
some cases areas of hemorrhage and necrosis developed. When, on th 
seventeenth day, 1 c.c. of horse serum was injected intravenously, some 
animals died of anaphylactic shock, whereas others survived without apparent 
symptoms. 

Histological specimens from the animals which died showed “beautiful 
arterial lesions typical of periarteritis nodosa.’’ Every stage of the process 
was found. The simplest lesion was edema of the media which spread the 
muscle fibers apart. In some animals the lesions had progressed to necrosis 

This demonstration that periarteritis nodosa is a manifestation of ana 
phylactic hypersensitivity seemed to the investigators to be in line with the 
known fact that the blood vessels are susceptible to anaphylactic injury. In 
deed, the anaphylactic wheal is a result of capillary damage, and the hemor 
rhage occurring at the site of injection in the Arthus phenomenon is clear 
evidence of marked vascular injury. Rich and Gregory felt it most probable 
that the damage to the media of the arteries seen in periarteritis results from 
damage to the endothelium of the intima, which is analogous to the capillary 
endothelial damage occurring in local anaphylactic reactions. Periarteritis 
could then be “hives’’ of the blood vessels. Rich and Gregory did not study 
the animals immunologically; therefore, the precipitin titers were not fol 
lowed. 

Smith, Zeek and McGuire,** while studying hypertension in dogs and 
rats, noted the occurrence of periarteritis nodosa in animals which had in 
fection at the operative site. The lesions were not found in animals without 
infection. 

Wilens and Sproul * found periarteritis nodosa in 10 per cent of the 
older experimental rats which had had frequent chronic infections. 

In the course of the studies described above, Rich and Gregory ** 
noted that the lesions in the hearts of the experimental animals bore striking 
resemblance to those of rheumatic carditis. The characteristic cardia 
lesions of rheumatic fever are: (1) focal alterations in the collagen of th 
connective tissue, (2) the presence of Aschoff bodies, (3) focal and diffuss 
inflammatory lesions, (4) focal alterations in the cardiac muscle, and (5 
verrucous valvular vegetations. The focal collagen alterations consist 1 
separation of the fibers by edema, with swelling and finally degeneration oi 
the individual fibers. These lesions were present in the hearts of the animals 
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which died of experimentally induced serum sickness. There were some 
collections of cells in the hearts of experimental animals resembling Aschoff 
bodies. The non-specific inflammatory lesions also were present. Focal in- 
flammatory lesions which in many important respects were strikingly similar 
to those of rheumatic carditis were present in the myocardial connective 
tissue, the mural endocardium, and the heart valves. 

Rich and Gregory * cited the following facts consistent with the view 
that the lesions of rheumatic fever may be due to the anaphylactic type of 
hypersensitivity : 

A. A fundamental manifestation of rheumatic lesions is focal injury 
to the connective tissue, characterized by edema and degeneration of the 
collagen fibrils. In local anaphylactic reactions also these alterations in con- 
nective tissue are primary and characteristic effects. 

B. During acute attacks of rheumatic fever, there often occur inflam- 
matory necrotic arterial lesions (the so-called rheumatic arteritis) which re- 
semble closely the vascular alterations of periarteritis nodosa. Focal or dif- 
fuse carditis sometimes occurs in association with periarteritis nodosa. 
Lamb * described joint pains in 39 per cent of the 40 cases of periarteritis 
nodosa that he reviewed. These joint pains were described as often being 
quite severe, “usually involving more than one joint, and behaving very 
much like acute rheumatic fever.” Rich suggests that anaphylactic reactions 
may produce periarteritis nodosa in some individuals and cardiac lesions 
of the rheumatic type in others. The site at which anaphylactic reactions 
produce their effects when the sensitized body is exposed to the specific 
antigen seems to depend on individual predisposition. The factors govern- 
ing this predisposition are still unknown today. 

C. With the more fulminant form of rheumatic fever, skin lesions 
of the anaphylactic type which are familiar in serum sickness (urticaria and 
erythema) may occur. Coburn *’ reported skin lesions of this type in 22.4 
per cent of 162 carefully studied cases. Holt and McIntosh * write: ‘“Un- 
less this occurs as a manifestation of serum disease, it is nearly always 
rheumatic in origin.”’ 

D. Purpura is a recognized manifestation of acute rheumatic fever ; 
it is also a recognized manifestation of anaphylactic hypersensitivity, oc- 
curring occasionally during serum sickness. 

E. Tissue eosinophilia, a hall-mark of local anaphylactic conditions, 
appears to be more frequent in acute rheumatic carditis than is ordinarily 
appreciated. It is found only in very active acute cases or in acute exacerba- 
tions of chronic cases. The eosinophiles disappear from the tissue long be- 


fore Aschoff bodies are formed. 

F. Acute rheumatic fever and the anaphylactic reaction of serum sick- 
ness have the following features in common: (1) fever, (2) arterial 
lesions of the type occurring in periarteritis nodosa, (3) anaphylactic 
cutaneous lesions, (4) arthritis, (5) similar cardiac lesions. Patients with 
serum sickness rarely die; for this reason, there are very few reports on the 
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pathologic lesions of the heart in such cases. There are scattered reports in 
the literature indicating that serum sickness may cause both organic and 
functional cardiac damage. Some observers have reported the development 
of cardiac arrhythmia during serum sickness and a muffled first sound com 
parable to that which one may observe during the course of acute articular 
rheumatism. 

G. The focal character of Aschoff bodies is not inconsistent with a 
generalized anaphylactic hypersensitivity. Urticaria and periarteritis nodosa 
are both focal lesions. 

H. Boots and Swift “ showed that the synovial exudate resulting from 
the arthritis of serum sickness is microscopically indistinguishable from that 
occurring in the joints of patients with rheumatic fever. 


I. Transient paresis is well known to occur during chorea associated 
with rheumatic fever. Transient paresis developing during serum sickness 
has also been reported in the literature. The paresis is thought to be due 


to vascular changes 

J. Finally, the anaphylactic arthralgia of serum sickness is relieved by 
salicylate. 

In a later communication Rich and Gregory *’ reported that the pulmo 
nary lesions of rheumatic fever are basically identical with those resulting 
from anaphylactic hypersensitivity. Peculiar pulmonary lesions associated 
with some cases of rheumatic fever had previously been described. The 
primary alteration was focal damage of the alveolar capillaries. In their 
mildest form, the lesions were manifested only as exudates of fluid into the 
adjacent alveolar spaces with some leukocytic infiltration. In more severe 
cases focal necrosis of the capillary endothelium occurred. Other writers 
had described the same peculiar focal pulmonary lesions in patients under 
treatment with sulfathiazole; these were shown to be due to hypersensitivity 

Histologic comparison of the lesions resulting from the two causes 
revealed them to be basically identical. The explanation advanced was that 
areas of pulmonary edema which resulted from the pulmonary congestio1 
were present in the rheumatic cases, permitting the passage of antigen and 
antibody through the pulmonary capillary endothelium and thus providing 
an opportunity for anaphylactic reaction to occur in the lung. This capil 
lary damage, varying from increased permeability without exudation ot 
fluid to necrosis of the endothelium, hemorrhage, or thrombosis, 1s the 
characteristic local anaphylactic effect which occurs wherever the sensitizing 
antigen and its antibody meet in vascular tissues. Rich and Gregory con 
cluded that rheumatic pneumonitis is merely the result of focal anaphylacti 
capillary damage to the lung. It may represent the pulmonary analogue o1 
the urticaria, erythema, and purpura which occur in rheumatic fever and 1 
a wide variety of anaphylactic conditions. 

Lichtwitz,** in his recent monograph on rheumatic fever, states that 
“rheumatic fever is a non-infectious disease. It is not caused by a specific 
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microorganism or virus, but by a sensitization to antigens, protein in nature, 
which in most cases are products of microdrganisms. These microorgan- 
isms may be either pathogenic or non-pathogenic. But the clinical simi- 
larity of serum sickness to a certain type of rheumatic fever would seem 
to indicate that such sensitizing antigens may also arise in response to 
foreign proteins that are not of microbic origin.” 

Lichtwitz states that rheumatic fever strikes at tissues of mesenchymal 
origin, but that the entire mesenchyme is rarely affected. “Characteristi- 
cally, the morbid agent selects for its attack the fibrous tissue and vascular 
system of an organ such as the heart or a number of structures of the same 
kind. The reason why certain organs or structures are commonly attacked, 
while others are usually spared or protected, is not yet understood.” 

“No matter where the rheumatic lesion occurs, fundamentally its nature 
isthe same. It starts with a swelling of the base substance of the connective 


tissue. This swelling may clear up or the process may go on to produce 
degenerative changes. At first, the degeneration is ‘fibrinoid’ in character; 
later, as it progresses, wax-like, strongly refractory masses appear. At 
this stage, reversibility is no longer possible. These necrotic masses may 


persist; or the defense mechanism mobilizes, surrounding and walling off 
these masses, stimulating the proliferation of the fixed tissue cells and pro- 
ducing giant cells. In other words, there is an inflammatory reaction against 
the necrotizing factor and its effect. 

“A striking fact about the structural changes in rheumatic fever is 
their tendency to bilateral symmetry. This bilateral symmetry indicates 
that the central nervous system influences the development of the rheumatic 
lesion. 

‘Microorganisms produce specific proteins called antigens, which stimu- 
late the cells of the invaded host to mobilize for defense. Until the defense 
is adequate, the invasion advances, and the disease rages. When the defense 
grows strong enough to overcome the invasion, the disease subsides and 
immunization and healing occur. [Especially if the struggle is protracted, 
the victim is apt to become abnormally sensitized to the antigen of the 
invader. In such a case, the acute disease of invasion tends to become the 
chronic disease of defense.” Lichtwitz feels that the immune reaction is 
preceded by a phase of increased sensitivity. 

Susceptibility, immunity and sensitization all depend especially upon the 
activities of the cells of the reticulo-endothelial system. In the malaria of 
birds, the cells of this system seem to increase in number, to develop greater 
phagocytic activity, and to change their specific response to antigens. When 
this change results in a lowered sensibility to the antigen, an active im- 
munity has been attained. 


Under antigen stimulation the receptors multiply. If more are pro- 
duced than the cell requires, the surplus receptors make their way into the 
blood, where they act as specific antibodies, endowing the serum with the 
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power to confer passive immunity, which may be measured in terms of 
precipitins, agglutinins, and analogous substances. 

“By some such process both humoral and cellular immunity normally 
develop. However, the development may miscarry in two ways: (1) th 
cell may fail to sever its vital connection with the antigen-occupied receptors : 
and (2) the cell may fail to cast off the surplus receptors, and they may re 
main as integral and abnormally specialized units of the protoplasm of thi 
affected cell. When the immunizing process thus miscarries, the susceptibil 
ity of the cell to the antigen and the potency of the antigen’s effect on the cell 
may be dangerously enhanced.” * 

The reproduction and release of specific receptors, together with the cell’s 
failure to sever its vital connection with the antigen-occupied receptors, reé 
sult in free antibodies in the blood, with a corresponding degree of humoral 
immunity occurring simultaneously with cellular sensitization. The titer of 
immune bodies such as precipitins and agglutinins is not a constant index 
of the activity of a disease ; evidently it is the cellular rather than the humoral 
immunity which is of primary importance. There is no way today of ana 
states: “Allergi 


44 


lvyzing the processes of cellular immunity. Lichtwitz 
sensitization is immunization arrested at a dangerous stage of imperfectiot 
No matter what their biochemical mechanism may actually be, sensitizatior 
and immunization are unquestionably cellular function.” 


IMMUNOLOGICAL IZVIDENCES 


[In 1903 Hamburger and Moro ** noted the formation of precipitin fol 
lowing the injection of horse serum into human beings and suggested th 
relation between the development of serum sickness and the appearance of 
in 1908 noted that serum sickness 


precipitins in the circulation. Francioni “ 
in men is accompanied by a diminution in the circulating complement. 
Mackenzie and Leake, “ in 1921, studied the time relation involved i1 
the disappearance of the precipitinogen, the appearance of the precipitin, and 
the development of serum sickness. They showed that the onset of symp 
toms is accompanied by the appearance of circulating precipitin (antibody 
and the subsidence of symptoms by the disappearance of precipitin from thi 
blood stream. In patients who fail to develop serum sickness, the precipi 
tinogens in the circulation persist and precipitin does not appear. Thes« 
observations supported the concept that serum disease is an antigen-antibody 


reaction. These two investigators found marked individual variations i1 
reactions to the administration of foreign serum. They explained the r 
actions described above as follows: ‘The foreign serum unites with the tissu 


cells, causing the production of antibodies. Intracellular union of antige! 
and antibody gives rise to symptoms. After a while, the antibodies are 
produced in excess and cease to be intracellular. Therefore, for a time, both 
antigen and antibody are in circulation. The good precipitin formers hav 
the severe serum reactions. 





ily 


¢ 











HYPERSENSITIVITY AND RHEUMATIC FEVER. II 991 


Karelitz and Glorig ** produced passive sensitization with the antibody 
to horse serum contained in the serum of patients convalescing from serum 
sickness. 

Perry, “*° in 1939, noted the suppression of rheumatic fever by salicylates 
and associated this with their effect on antibody. Boisvert * found that 
in rheumatic children a high antistreptolysin titer persisted over an unusually 
long period, and suggested that there was a stimulus for antibody production 
in rheumatic fever. 

Coburn and Pauli” studied epidemic infections by pathogenic agents 
in a well controlled group of 30 rheumatic subjects. Many of the children 
‘arried a strain of hemolytic streptococcus in the throat flora, but the organ- 
ism produced no detectable toxin and was not associated with respiratory 
lisease. Four patients had chicken pox during the winter months. None 
leveloped rheumatic recrudescences, and the antistreptolysin titer remained 
constant. During a severe epidemic of influenza, all but six of the children 
were ill with the disease. The filtrable virus responsible for the outbreak 
was recovered. This agent, however, did not activate the rheumatic process. 
Those children who had influenza alone had no rise in the antistreptolysin 
titer. Two of the patients with coincident influenza and hemolytic strepto- 
coccal pharyngitis developed fulminating rheumatic attacks, and one of 
them died. The clinical manifestations developed simultaneously with a 
sharp rise in antistreptolysin titer. 

The influenza epidemic was followed within a month by a wholesale 
infection with a strain of hemolytic streptococcus which was culturally, bio- 
chemically, and serologically different from that of the carrier strain and was 
found to be a good skin toxin producer. Of the 17 rheumatic individuals 
infected with this strain of streptococcus, 14 developed acute rheumatism. 
In these 14 cases, there was a rise in the antistreptolysin titer coincident 
with the onset of rheumatic symptoms. Four of these patients had not been 
involved in the influenza epidemic. 

Coburn ™ claims that there are three distinct clinical phases in the evolu- 
tion of the rheumatic attack: 

1. Acute respiratory infection (usually lasting not more than three 
lays). 

2. Afebrile asymptomatic period (14 days). 

3. Phase of acute rheumatism (one or more cycles of activity lasting 
10 to 14 days and separated by periods of remission lasting seven to 10 
days). 

Coburn felt that phase two was crucial in the genesis of the rheumatic 
activity. The only abnormality found in this symptom-free period was a 
liminution of serum complement. The level returned to normal with re- 


covery from rheumatic fever. Decreases in serum complement are known 


to occur when there are present in the circulation both an antigen and its anti- 


body, with the former in excess. If antigen be present in excess, then its 
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antibody should be present in excess shortly after return of the complement 
to normal. This could possibly occur in phase three. Coburn and Pauli 
showed experimentally that precipitation occurs only between phase tw: 
serum (presumably containing an excess of antigen) and phase three serun 
(presumably containing an excess of antibody). It was thought that th« 
antigen was not present with the acute pharyngitis but developed in phase 
two. A precipitin was found in phase three serum which reacted with 
antigen present in homologous serum just before the onset of the attack 
The antigen concentration was maximal just before the onset of the rheu 
matic symptoms and disappeared within three days thereafter. Precipitin 
appeared during the peak of the rheumatic cycle and disappeared with its sub 
sidence. The most intense reaction occurred between phase two and phas 
three sera from the severest cases. 

In uncomplicated streptococcal infections without rheumatism, no pre 
cipitin reactions occurred. In patients who had had a polycyclic course, 
serum taken at the height of the second cycle contained good precipitin for 
phase two antigen. The precipitin disappeared from the serum during 
periods of remission between the cycles of activity. Serum taken during the 
remissions was tested with serum taken during the second cycle and known 
to contain antibodies. Precipitation occurred, showing the presence of anti 
gen during the remissions. Phase two antigen and remission antigen were 
shown to be identical as to reactivity. 

Coburn and Pauli *' also noted that cross reactions between patients are 
possible, that is, that the reactions are not patient-specific but will occur be 
tween the sera of any two rheumatic patients, provided such sera represent 
appropriate stages of the disease. The investigators then showed that the 
precipitin reaction is disease-specific. It does not occur when either th« 
antigen or the antibody is replaced by serum from patients with other acut¢ 
febrile diseases. ‘They noted that neither the fever nor the rapid sedimenta 
tion rate in rheumatic fever paralleled the occurrence of the precipitin 


reaction. 
ROLE OF SALICYLATES IN RHEUMATIC FEVER 


Swift,’ in 1922, experimentally studied the effect of salicyl on the strep 
tococcal immune bodies. He determined the effect of daily doses of sodium 
salicylate by mouth on the development of immunity in rabbits which had 
received intravenous injections of Streptococcus viridans. Some of thes« 
injections contained living organisms; others were in the form of vaccines 
Washed sheep red cells were used in the control experiment. As compared 
with the control animals, the salicylate-treated rabbits showed a depression 
of agglutinin, hemolysin, and complement-fixing antibodies. The intra 
venous injection of antigen previously treated in vitro with sodium salicylate 
resulted in a lower antibody curve than that seen in the rabbits receiving un 


treated antigen intravenously and salicylates by mouth. The depressant 
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action of sodium salicylate on antibody formation was felt to be due partly 
to some direct action on the antigen and partly perhaps to a decreased ab- 
sorption rate in the salicylized animals. Swift suggested that the beneficial 
effects of salicylates in rheumatic fever probably could not be attributed to an 
increased production of circulating immune bodies. This view is compatible 
with the present idea that salicylates tend to suppress excess antibody forma- 
tion. 

Hanzlik * noted that salicylates were bound to some extent by the blood 
proteins, the degree varying with the condition of the body. 

Derick, Hitchcock, and Swift ** in 1928 noted that the serum of patients 
treated prophylactically with acetylsalicylic acid failed to precipitate horse 
serum 

Coburn and Moore reported that the administration of salicylate to 
rheumatic subjects during respiratory infections with hemolytic strepto- 
coccus and for two weeks after such infections prevented the development 
of the rheumatic attack or suppressed it below the clinical level. Of 47 
young rheumatic subjects who received prophylactic doses of sodium sali- 
cylate, only one had rheumatic fever following an attack of hemolytic strep- 
tococcus pharyngitis. Of 139 untreated cases, 82 escaped and 57 developed 
heumatic fever. These statistics prove that the failure of rheumatic sub- 
jects to develop attacks following streptococcal pharyngitis was related to the 
salicylate prophylaxis 

Coburn and Kapp * studied the in vitro effect of salicylates on the pre- 
cipitation of antigen with antibody. Sodium salicylate added to a system 
ontaining crystalline egg albumin and its antibody inhibited the formation 


Ss 
of precipitate, the degree of inhibition being related to the concentration of 
salicylate and to the antigen-antibody ratio. The immune system became 


progressively less sensitive to the action of salicylate as the excess of anti- 


body became larger. Formed precipitate was partly dissolved when it was 
resuspended in the presence of salicylate. The salicylate effect on the im- 
mune precipitate was reversible. The action of salicylates in vivo is not 


cnown to date. 
On the basis of this experimental evidence, Coburn ** treated rheumatic 
subjects with large doses of salicylates. It must be remembered that sali- 
vlates do not alter the capacity of the bacterial agent to elaborate antigen. 
Moreover, they exert no action on the infectious agent. It was hoped, how- 
ver, that alteration of the abnormal antibody response would decrease the 
severity of the inflammation of the vascular tissue, thus preventing disabling 
heart disease 
Coburn mentioned the recent work of Lutwak-Mann,* who found that 
salicylates depressed the respiration of the liver and the kidney cortex in rats. 
Proot that profound changes in metabolism are provoked by the injection 
t salicylate is provided by the change in the composition of the reducing 
substance in the tissues. The disappearance soon after salicylate injection 
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of nearly all the liver glycogen and its full restoration 24 hours later clearly 
indicates an effect on several as yet unidentified enzymic processes. 
Abbassy, Hill, and Harris ® found that following the administration ot! 


’ 60 


large doses of ascorbic acid, patients with rheumatic arthritis excreted much 
less of the acid than did normal subjects. It is possible that in rheumatic 
disease, the metabolism of the reducing substance is affected in some hitherto 
unknown way, and that the beneficent effect of salicylate may be linked wit! 


its ability to influence this phase of metabolism. 


IMMUNIZATION AGAINST RHEUMATIC FEVER 


Many investigators have accepted the role of hypersensitivity in rheu- 
matic fever and have attempted to approach the problem by rendering thi 
susceptible individuals hyposensitive. Swift, Hitchcock, Derick and Mc 
Ewen,” in the hope of accelerating the immunizing process in rheumatic 
subjects, gave them intravenous injections of a heat-killed culture of hemo 
lytic streptococci, streptococcal nucleoprotein, and a mixture of pulverized 


streptococci. The strain 033 used for the preparation of the vaccine was 
isolated from the tonsillar exudate of a patient who had suffered for months 
from severe polyarthritis and carditis. Their reasoning was based on ex 


perimental work showing that intravenous injection into hypersensitive rab 
bits changed their reactivity to an immune hyposensitivity. In their smal 
series of patients, however, the results were inconclusive. These invest! 
gators stated that the “failure of a fair proportion of the patients to react 
favorably to the immunization with a single strain suggests that this im 
munizing strain is too far removed from the sensitizing strain antigenically.’ 

Wilson and Swift ® used an intravenous vaccine made from a heat-killed 
culture of hemolytic streptococci of the same Q33 strain in 0.5 per cent 
phenol and gave nine to 12 weekly injections in 1 c.c. doses of varying 
concentrations to 172 children. Systemic reactions were infrequent. N: 
focal reactions were observed. Forty-five per cent of the treated children 
as compared with 18 per cent of the controls, were free from recurrenc: 
for 16 months to two years after the treatment. Examination of the serum 
of 56 treated children did not reveal agglutinins or precipitins. The authors 
thought this negative finding of no importance, “for active immunity ha 
been observed in the absence of demonstrable circulating antibodies. Th 
assumption that the lowered incidence of recurrence observed in the vac 
cinated group was due to a diminished susceptibility resulting from a chang: 
in reactivity of the tissues may be explained by the conception of the diseas« 
as an allergic (hyperergic) phenomenon.” 

Wasson and Brown “ attempted to immunize children with known rheu 
matic fever by frequent subcutaneous injections of a crude toxin preparatio1 
made from the N. Y. 5 strain of hemolytic streptococcus. The disadvantages 
of the crude toxin were that up to 38 visits to the clinic were necessary ; t! 
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group treated was limited; and the local reactions were frequent and severe. 
General reactions occurred occasionally. 

Because of these disadvantages, Wasson and Brown next used a tannic- 
acid-precipitated toxin of the N. Y. 5 strain of hemolytic streptococcus, 
which was used by Veldee of the U. S. Public Health Service against scarlet 
fever. They gave 35,000 skin-test doses of attenuated toxin intradermally 
in four injections three weeks apart. The largest dose was repeated semi- 
annually, beginning six months after the fourth injection. 

The study was started in September, 1940. Forty-two patients with 
rheumatic carditis were given the toxin and 32 were used as controls. Of 
the treated group, a few patients had subacute rheumatic symptoms, but not 
a single one had an attack of rheumatic fever. In the control group, there 
were 11 attacks of acute rheumatic fever with three deaths. 

In September, 1941, another group of 38 patients was treated. There 
was one possible attack of rheumatic fever in this group during the ensuing 
winter, as compared with six attacks in the control group of 29 patients. 

The authors stated: “The end results appear good in conferring what 
may prove a lasting immunity against acute rheumatic infections.” 


DISCUSSION 


A review of the evolution of the concept of hypersensitivity shows that 
the early workers in the period from 1900 to 1910 described all the phe- 
nomena involved and advanced hypothetical explanations which have been 
substantiated by subsequent experiments. Richet* must have suspected 
some relationship between immunity and hypersensitivity, but postulated the 
existence of two separate substances to explain the two phenomena. Von 
Pirquet,® in his shrewd clinical analyses, described the different types of 
allergic responses. Moreover, he extended the concept of hypersensitivity 
and applied it to infectious diseases. He was the first to show the deleterious 
effects of antigen-antibody reactions as well as their usefulness in the in- 
ternal environment. He conceived of immunity as a phase in the quantita- 
tive relationship of antigen to antibody during which the antibody concen- 
tration is below the level of clinical manifestation. The recent biochemical 
analyses of this reaction seem to substantiate his views. 

Within the last few years the nature of the antigen-antibody reaction has 
been firmly established on an experimental biochemical basis. Study of 
organic reactions in the light of physical chemistry by Heidelberger,’ Pauling 
and Campbell,’ and others have shown no essential difference in the mechan- 
isms of organic and inorganic reactions. The origin of antibody, the 
mechanism of its formation, the character of the antigen, and the mechanism 
of antigen-antibody interaction have been somewhat clarified, but are still by 
no means completely understood. One sees the trend toward quantitative 
evaluation of the previously clinical and qualitative concepts. 

The question of the relationship between immunity and allergy remains 
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unsolved. The relationship between bacterial hypersensitivity and hyper 
sensitivity of the Arthus type also is not clear. Rich * differentiated clearly 
between the two on clinical and pathological grounds. His later work, show 
ing rheumatic fever to be hypersensitivity of the Arthus or anaphylactic 
type, stresses this difference. It is debatable whether bacterial hypersensi 
tivity is also an antigen-antibody reaction. Perhaps our analytical methods 
are still too crude to demonstrate the minute quantities of antigen necessary 
to evoke the allergic response. To date, we have no satisfactory means 
of studying intracellular metabolism. Dragstedt and Mead ™ have presented 
experimental evidences linking the two types of hypersensitive reactions 
No definite conclusions seem to be warranted at the present 

Some investigators regard the allergic response as an integral part of 
the body’s defense mechanism, whereas others, such as Rich, ** regard it as 
being deleterious. Rich believes that there is no parallelism between im 
munity and hypersensitivity and, in fact, holds that immunity is somewhat 
inversely proportional to the intensity of the local allergic reaction. He 
postulated the existence of two different antigens for immunity and hyper 
sensitivity. These have not been demonstrated to date. 

The role of the circulating antibodies and their relation to immunity and 
hypersensitivity are not clear. Different authors have demonstrated precipi 
tins in both immune and hypersensitive animals. The role of the fixed tissue 
in the production of immunity or hypersensitivity also is not clear. 

Cohen * saw no fundamental difference between the allergic reactior 
and immunity. Immunity to him meant a quantitative allergic state in which 
the toxic substance released by the antigen-antibody reaction was insufficient 
to produce tissue changes. This unitarian concept may prove to be more 
valuable in the final explanation of the allergy-immunity relationship that 
the postulate of multiple antibodies. Further quantitative studies should 
prove or disprove its validity. The alternative theory is that there are multi 
ple stereoisometric variations of the serum globulin formed in the antiget 
antibody reaction. It would be a tremendous task to isolate these variants 

That the antigen-antibody reaction occurs both in vivo and in vitro is 
known, but the pathological physiology whereby the tissue cells are damaged 
during an allergic response is not known with certainty. It is known that 
histamine and probably other substances normally present in the body ar 
involved in some way quantitatively, but the exact mechanism of action is 
not known. These physiologically active substances may or may not be th 
“toxic substances” implicated in antigen-antibody reactions. 

The therapeutic response to salicylates in both serum sickness and rheu 
matic fever points toward some relationship between the two diseases. The 
studies of Clark and Kaplan“ and of Rich °° on the pathology of 
serum sickness and rheumatic fever respectively show similar basic lesions 
Assuming that serum sickness is an anaphylactic reaction, one can conclud« 
that the lesions of rheumatic fever resemble those of anaphylaxis. Whether: 
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anaphylactic reactions have ever been produced by bacterial infections is not 
definitely known. However, if Dragstedt’s work ‘"'**° is valid, there is 
perhaps a closer relationship between bacterial hypersensitivity and anaphy- 
lactic hypersensitivity than is generally conceded. Rich presents rather con- 
vincing evidence that the lesions and the clinical picture in rheumatic fever 
resemble those of serum sickness and other anaphylactic reactions. 

Lichtwitz “* states that rheumatic fever is due to an antigen-antibody re- 
action, but also says that the sensitization in rheumatic fever may be due 
to any type of antigen. Once the rheumatic state is established, Lichtwitz 
feels that any stimulus, such as exposure to cold, may cause a flare-up. This 
theory differs from the more limited view of most investigators, who at- 
tribute rheumatic fever to a sensitization of the body to the streptococcus or 
its product. Although the series of cases studied by Coburn and Pauli ** ** 

* was small and probably not statistically significant, one gains the im- 
pression that only a particular strain of streptococcus causes flare-ups of 
clinical rheumatic fever. Their observations that such flare-ups had no re- 
lation to other infections would invalidate Lichtwitz’s claim that the antigen- 
antibody system involved may be due to many varied stimuli. The evidence 
tends to show that in rheumatic fever the body is sensitized to a streptococcus 
or its product. 

Although the immunological relationships of precipitins in immunity and 
hypersensitivity is not firmly established, Mackenzie and Leake *’ noted a 
direct relationship between the appearance of precipitin and the onset of 
serum sickness. Coburn ** likewise observed the appearance of precipitin 
at the height of the rheumatic cycle and its disappearance with the sub- 
sidence of rheumatic activity. The greatest in vitro precipitation reaction 
occurred in the sera of patients with the most severe clinical symptoms. 
Coburn and Pauli ** then showed that the reaction was not patient specific. 

Coburn and his coworkers later showed that the antigen-antibody reaction 
in vitro is altered by the action of salicylates on the antibody, and that the 
extent of this reaction was reversible. By the administration of prophylactic 
doses of salicylates to rheumatic subjects Coburn and Moore * showed that 
the rheumatic process is inhibited by salicylate. Thus, it can be stated on 
good experimental evidence that rheumatic fever is an anaphylactic type of 
response to some strains of the streptococcus or to their products. It is 
an antigen-antibody reaction. This reaction may be effectively blocked 
prophylactically or therapeutically by salicylates which act on the antibody 
through some yet unknown mechanism. 

That the tissue cell damage resulting from the antigen-antibody reaction 
may involve enzymatic systems is suggested by the recent work of Lutwak- 
Mann * and others. 

Swift and his coworkers °*°* have reasoned that if rheumatic fever is a 
hypersensitive reaction it should be possible to render rheumatic individuals 
hyposensitive. Their method of approach by intravenous vaccination yielded 
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unconvincing results. Wasson and Brown,” giving repeated subcutaneous 
injections of tannic-acid-precipitated toxin of the hemolytic streptococcus, 
obtained remarkably good results: of 80 patients treated, only one had a sus- 
pected exacerbation of rheumatic fever. Time alone can tell whether this 
desensitization procedure will confer a lasting immunity. If so, it will re- 
place salicylate therapy and prophylaxis and will control the ravages of rheu- 


matic fever. 


The author wishes to express his appreciation to Dr. George T. Harrell for his gen- 
erous guidance, and to Miss Catherine Johnson for her help in editing this review. 
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THE VALUE OF PENICILLIN IN THE CONTROL OF SEPSIS 
COMPLICATING A CASE OF SEVERE GRANULOCYTO- 
PENIA (ALEUKEMIC LEUKEMIA) * 


By Vicror H. Kucer, Major, M.C., A.U.S., and Maurice A. SCHNITKER, 
Lt. Col., M.C., A.U.S., F.A.C.P. 


THE VARIETY of agents used to stimulate the bone marrow in neutropenic 
states has usually produced indifferent (equivocal) results. This has led 
several investigators to attempt to modify the course of an agranulocytosis 
hy combating the complicating sepsis. According to Dameshek and Wolfson ’ 
“death (in agranulocytosis) is probably the result of overwhelming sepsis in a 
hody stripped of its granulocyte defenses.”” These authors reasoned that if sepsis 
could be controlled until such time as spontaneous recovery of function of the 
hone marrow might take place, a better therapeutic result might occur. They 
reported two cases of agranulocytosis occurring after aminopyrine administration 
which were treated with sulfathiazole (in addition to pentnucleotide, liver extract 
and transfusions). From the beneficial results obtained, Dameshek and Wolfson 
felt that the “ensuing recoveries may have been due, in part at least, to the effect 
if the sulfonamide on the sepsis, thus allowing spontaneous leukocytic regenera- 
tion in the bone marrow to take place.” Subsequently, Nixon, Eckert and 
Holmes * reported three cases of severe agranulocytosis due to sulfadiazine which 
recovered following continuation of treatment with large doses of the same drug. 

In view of the effectiveness of penicillin against certain infections it seemed 
reasonable to consider its use under similar circumstances. 

Penicillin was employed in the following case with very encouraging results 

the control of the mucous membrane lesions and in an apparent prolongation 
i the patient's life. It has been reported that this new agent can be used without 
langer in the presence of pronounced anemia, leukopenia or even complete agran- 
ulocytosis.* Penicillin was used successfully in combating the angina during five 
ittacks of severe neutropenia, in one of which no polymorphonuclear cells were 
to be found for five days in the peripheral blood. The course of events in this 
ase disclosed the picture of an aleukemic leukemia, with episodes of agranulo- 
‘ytosis, and terminating in frank leukemia believed to be of the monocytic variety. 
Che course of the illness extends over a period of 285 days (nine and one-half 


months ). 


CasE History 


A 28 year old private, of Italian extraction, had been under observation in several 
\rmy hospitals because of severe headaches. The family history was not con- 
tributory. In civil life he had been a pugilist and had had numerous head injuries, 
ncluding at least “half a dozen knock-outs.” His general and neurological examina- 


* Received for publication March 7, 1945. 
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tions on admission were essentially negative except for a bilateral Hoffman sign. The 
blood and urine were entirely normal. His previous hospital records disclosed sev- 
eral hematologic studies to be well within normal limits. 

Approximately one month after admission to the Neuropsychiatric Service of 
the Valley Forge General Hospital he developed what appeared to be a simple res- 
piratory infection. Within 24 hours he became acutely ill, with a temperature of 
103° F., and a pulse of 108. He developed enlarged cervical lymph nodes and a pal- 
pable spleen. After transfer to the Medical Service a blood examination showed the 
hemoglobin to be 90 per cent, red blood cells 4,600,000, white blood cells 5,000 with 
polymorphonuclear neutrophiles comprising 1 per cent, monocytes 53 per cent, and 
lymphocytes 46 per cent (11 per cent of these were atypical lymphocytes).* These 
findings immediately stimulated an investigation of former medication which dis- 
closed that during the previous month he had received a total of phenobarbital, 0.5 gm., 
elixir of phenobarbital 120 c.c. (equivalent of 0.5 gm. phenobarbital ), aspirin, 0.6 gm., 
codeine, 0.060 gm., and triple bromides, 2.0 gm. It was thought that none of these 
were granulocytopenic agents, although barbiturates have been described as a possible 
cause of agranulocytosis.* During the subsequent observation, covering nine and 





one-half months, no medication other than that detailed was given 

Intensive pentnucleotide therapy was instituted, the patient receiving 210.0 c.c. 
in seven days despite persistent nausea and paresthesias. In spite of this treatment 
the illness progressed rather alarmingly, with increasing toxicity, fever, tachycardia, 
throat inflammation and further enlargement of the cervical lymph nodes and spleen. 
On the fourth day of the acute illness there appeared severe dysphagia associated 
with gingivitis and ulceration of the right tonsil. The white blood cell count was now 
3,200 with 1 per cent polymorphonuclears, and platelets 102,000 (control 320,000) 
Che tourniquet test was positive. At this point adjuvant penicillin therapy was in- 
stituted with the administration of 100,000 units daily in eight divided doses intra 
muscularly. Within 24 hours there was clinical improvement, although a new ulcera 
tion of a tonsil and a harassing productive cough developed. In 48 hours the ulcera- 
tions improved and the fever diminished. On this, the tenth day of his acute illness, 
the peripheral blood contained 3,200 white blood cells with 10 per cent polymorpho 
nuclears. At this time, because of precordial distress, nausea, vomiting, anxiety and 
generalized numbness, the pentnucleotide was discontinued. The penicillin was con- 
tinued for nine days, a total of 1,000,000 units being administered. After three more 
days the polymorphonuclear cells began to increase and by the fourteenth day the 
blood showed hemoglobin 85 per cent, red blood cells 4,000,000, white blood cells 
4,800 with 57 per cent polymorphonuclears, and platelets 254,000 (control 390,000). 
Chere was parallel clinical improvement with recession of mouth lesions and lymph 
nodes and disappearance of the palpable spleen and fever. 

For the next week the patient was asymptomatic and afebrile, the white blood 
cell count remaining level at about 4,000 with 40 to 50 per cent polymorphonuclears 
No penicillin was being administered. There then began a decline in all the blood 
elements until 10 days later (twenty-third day of the illness) the examination showed 
hemoglobin 75 per cent, red blood cells 3,400,000 and white blood cells 2,100 with 8 
per cent polymorphonuclears. During this period of decline, while asymptomatic and 
with negative physical examination, the patient was given vitamins orally in large 
doses and liver extract (concentrate) 3.0 c.c. daily intramuscularly for eight days 
On the thirty-third day of illness hematologic study showed white blood cells 2,100 | 
with 10 per cent polymorphonuclears and the next day, white blood cells 2,500, with 1.0 
per cent polymorphonuclears. During the next eight days the white blood cells ranged 
between 1,500 and 2,000 with 1.0 per cent to 4.0 per cent polymorphonuclears. Frot 





*Intensive laboratory studies, including hematologic examinations for 115 consecuti\ ' 
days, were carried out. These will not be presented in detail in this report. 
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the thirty-fourth to the thirty-eighth day the patient received pentnucleotide up to 
40 c.c. daily, to the point of tolerance, without apparent benefit. Yellow bone marrow 
(Armour) 24 c.c. or more daily, and ferrous sulfate, 45 grains daily, from the thirty- 
sixth to the forty-fourth day had no effect on the granulocytes nor on the progressive 
anemia which also appeared. 

On the thirty-seventh day of illness symptoms and signs of sepsis began to re- 
appear. There was mild fever, early gingivitis, mild pain in the neck and jaw and 
rectal discomfort from perianal inflammation. The next day the temperature was 
101° F.; there was now also pharyngitis, mild trismus and a recurrence of the cervical 
lymphadenopathy. On the thirty-ninth day, when the temperature reached 103° F., 
penicillin, 160,000 Oxford units daily, was begun by intramuscular injection. At 
this time the gingivae were inflamed and hyperplastic, an erosion had appeared at the 
angle of the mouth and there was swelling of the left cheek, a necrotic ulceration 
behind a lower left molar tooth, and a rapidly spreading perianal ulceration. This 
dosage was continued for 11 days, a total of 1,760,000 units. After 48 hours of 
penicillin therapy, in the face of a maximum white blood count of 1,800 with 4 per 
cent polymorphonuclears, there was striking clinical improvement with notable re- 
cession of all mouth lesions, a marked decrease of the perianal ulceration, and a 
temperature not exceeding 100.6° F. The patient then became afebrile and remained 
so for five days despite the fact that his blood count did not go above 2,000 white 
blood cells with 22 per cent polymorphonuclears and his red blood cells had dropped to 
2,800,000. The anal lesion healed completely, the lip erosion became a clean ex- 
cavation that required another week for epithelialization. On the fiftieth day he 
received a transfusion of 250 c.c. whole blood and the penicillin was discontinued. 

A sternal marrow aspiration was carried out on the fifty-fourth day. This re- 
vealed a slight decrease in promyelocytes (0.8 per cent), but increased monocytic ele- 
ments, monocytes 16 per cent and immature monocytes 16.3 per cent. A large num- 
ber of blast forms were present. Peripheral blood examination at the same time 
showed hemoglobin 54 per cent, red blood cells 2,800,000, white blood cells 2,500 with 
polymorphonuclears 5 per cent, lymphocytes 39 per cent, monocytes 6 per cent and 
immature monocytes 1 per cent. Two consultant hematologists reviewed the sternal 
marrow specimens and expressed the opinion that the findings were suggestive, but 
were not conclusive of leukemia. 

The third episode of granulocytopenia began on the fifty-eighth day and lasted 
through the eightieth day of the illness. For a period of 20 days the white blood cell 
count was never greater than 4,500 with 5 per cent polymorphonuclears, usually 2,500 
with 3 per cent neutrophiles. For five days no cells of the granulocyte series could be 
found in numerous smears examined. After 24 hours of significant granulocytopenia 
penicillin was started again and continued for 21 days. The daily dosage was 100,000 
to 160,000 Oxford units intramuscularly, a total of 2,820,000 units being given. Dur- 
ing this episode no other treatment was given and the temperature rose but once to 
100° in the first 10 days. The patient was given another transfusion of 250 
c.c. whole blood which was followed by a febrile reaction that subsided promptly. 
\side from the transfusion reaction and mental depression, the clinical course was 
urprisingly uneventful. The only detectable changes were a mildly hyperplastic 
gingivitis, the appearance of a soft apical systolic cardiac murmur, and the develop- 
ment of a palpable liver and spleen extending two fingers’-breadth below the costal 
margin. Toward the end of this relapse the blood picture resembled that of an 
aplastic anemia with hemoglobin 32 per cent, red blood cells 1,700,000, white blood 
cells 1,500 with polymorphonuclears 10 per cent, lymphocytes 76 per cent and mono- 
cytes 14 per cent. 

The general picture of weakness, some cachexia, and the severe depression of all 
blood elements made the prognosis very doubtful. However, from the eightieth to 
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the one hundred nineteenth day a striking spontaneous improvement in the blood 
took place and all elements returned to within normal limits. Two weeks later sternal! 
aspiration was repeated and it was reported that “the values of the various cellula 
elements of the marrow now approximate the normal range; the previous provisional 
diagnosis of leukemia cannot be substantiated at this time.” Examination of the 
peripheral blood showed 6,900 white blood cells with 67 per cent polymorphonuclears 
The clinical improvement was equally as striking with recovery of strength, weight 
and well-being. 

One month later the patient felt well and physical findings were entirely negativ: 
except for a liver and spleen that were barely palpable. The blood picture showed 
hemoglobin 91 per cent, red blood cells 4,550,000, white blood cells 6,900 with poly 
morphonuclears 54 per cent, lymphocytes 40 per cent, monocytes 3 per cent and eosino 
philes 3 per cent. At this time the patient was transferred to another hospital neare: 
his home. 

Summary of Subsequent Course. He remained well for one month after transfer 
At the end of this period (the remission having lasted 85 days) he relapsed into a 
fourth episode of severe granulocytopenia with hematologic findings essentially as 
before. During this period infection was completely controlled with penicillin, 100 
000 Oxford units intramuscularly daily for 18 days, totalling 1,800,000 units. In this 
phase a splenectomy was carried out (neutropenia of splenic origin was considered an 
indication) but no benefit ensued. The organ weighed 350 gm. and microscopical! 
showed pulp hyperplasia with retention of architecture. The pulp contained larg 
numbers of monocyte-like elements focally but it was not thought to be recognizable 
as a frankly leukemic spleen. Immediately after splenectomy the white cell count 
rose to nearly normal levels but in eight days granulocytopenia was again present 
Penicillin, 100,000 units daily, was given again for 15 days without much change 
Forty days after the termination of the fourth relapse, the fifth and last episode of 
severe granulocytopenia occurred. The patient again received penicillin, 100,000 
Oxford units daily, occasionally 200,000 units daily, for 20 days, and no mucous mem 
brane lesions occurred. A leukocytosis then developed that rapidly reached a leukemi 
level of 246,000. Smears revealed 86 per cent atypical monocytes and monoblasts 
(equally distributed) and 3 per cent polymorphonuclear cells, a frank picture of 
monocytic leukemia. He developed complete anorexia, severe vomiting, diffuse pains 
in the sternum and ribs, abdominal pain, fever, tachycardia and a psychosis. A tem 
perature of 103°-104° F. was not affected by penicillin. He died in acute circulatory 
failure nine days later, nine and one-half months after the onset of his illness. 

Necropsy showed the chief leukemic involvement to be in the liver, the epicardiur 
and myocardium, the thymus, bone marrow, and a few lymph nodes. There was 
evidence of sepsis in the mouth, lungs, or gastrointestinal tract. 


COMMENT 


This case, as an example of the course of leukemia, though unusual, is not 
rare. However, the fact that the mucous membrane lesions, presumably occu 
ring from secondary infection when the body is deprived of its normal granu 
locytic defenses, were controlled very successfully by penicillin therapy prompted 
us to place it on record. Although several of the sulfonamides have been reported 
as successfully controlling the ulceration and necrosis of mucous membranes in 
agranulocytosis, penicillin appeared to us to be a preferable agent for such treat 
ment. Two instances have been reported very recently in which penicillin was 
used successfully in the treatment of agranulocytosis.* ° 

Penicillin has a wide range of effectiveness in combating bacterial infectiot 
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and more important, under such circumstances it has been found not to have any 
noxious effects on the bone marrow or on the elements of the circulating blood. 
This feature makes it probably much safer to use penicillin to treat infection in 
a patient with a known bone marrow dyscrasia. The sulfonamides may be equally 
effective but any one of them has been known to cause bone marrow disturbances 
in certain individuals. However, in certain instances of sepsis developing during 
agranulocytosis, when there is a “mixed infection,” and some of the invading 
organisms prove to be insusceptible to penicillin, a combination of penicillin and 
a sulfonamide may be indicated. 

Other drugs, in addition to penicillin, were used in the first and second at- 
tacks of granulocytopenia in this patient. The fact that on both occasions the 
mucosal lesions healed rapidly following the administration of penicillin, and 
that the third, fourth and fifth attacks were treated with penicillin alone, with 
the prevention of mucosal infection, is noteworthy. This leads one to believe 
that penicillin is a safe and satisfactory agent in controlling the mucous membrane 
lesions and other complications of infection that may occur with various stages 
of leukemia and agranulocytosis. We have no evidence to lead us to believe 
that the penicillin had any effect on the leukemia per se. 


SUMMARY 


1. This report is concerned with a case of aleukemic leukemia, manifested 
initially by acute agranulocytosis, with four relapses of severe granulocytopenia 
and terminating in frank leukemia. All mucous membrane lesions in the five 
attacks of neutropenia were controlled by the administration of penicillin. 

2. In the first attack of neutropenia pentnucleotide was ineffective. Penicil- 
lin, however, seemed definitely successful in relieving mucosal ulceration and 
sepsis. The results of treatment in this attack were considered inconclusive, how- 
ever, since medications were combined and a spontaneous remission occurred 
in 14 days. 

3. Vitamins and intramuscular liver failed to prevent, nor did pentnucleotide 
and yellow bone marrow modify, a granulocytopenic relapse of 18 days’ duration. 
Penicillin therapy instituted after the development of ulcerated lesions of the 
mouth and severe perianal inflammation resulted in a prompt, dramatic response 
despite continuing marked granulocytopenia. 

4. A third, most severe, and later fourth and fifth episodes of granulocyto- 
penia were treated from the outset with penicillin alone. No ulcerations or de- 
tectable inflammation of mucous membranes occurred. The only significant 
febrile period developed in the course of a transfusion reaction. 

5. Penicillin appears to be effective in combating the bacterial invasion of 
mucous membranes which frequently occurs when there is marked diminution 
or absence of circulating granulocytes. 
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BACK PAIN AS A SYMPTOM OF CARCINOMA OF THE 
BODY OF THE PANCREAS * 


3y Econ E. Kattwinket, M.D., F.A.C.P., West Newton, Massachusetts 


THE diagnosis of carcinoma of the body of the pancreas is rarely made cor 
rectly during life or preoperatively. If this condition is considered as a cause 
of back pain associated with indigestion, especiaily if aggravated by lying down 
and relieved by bending forward, in the face of negative physical examination, 
roentgen-ray and laboratory findings, the diagnosis can be made by exclusion and 
the patient saved the discomfort of unnecessary investigative procedures and ex 
pense. [Exploratory laparotomy and biopsy are of course essential for a positive 
diagnosis. ‘The patient is perhaps helped little by such a diagnosis, but the state 
of uncertainty is removed and he and his family are spared the trek from doctor 
to doctor. At present, surgery offers little because the disease is too far advanced 
by the time significant symptoms develop, though partial resection of the pancreas 
has been carried out with success by Cattell’ and Brunschwig. \s usual in 
malignant disease, early diagnosis is essential. 

Unfortunately the laboratory offers no good test for pancreatic function. ‘The 
serum lipase and amylase are increased in only 40 per cent of cases of carcinoma 
of the pancreas and then only when the disease is far advanced and involves the 
main duct.* The diastase values in the blood and urine are only of value in in- 
flammatory disease of the pancreas and acute pancreatic edema.* Anemia is late 
in its development and there is rarely enough involvement of the islet cells to 
change the blood sugar. The common bile duct is not involved in the pathologic 
lesions, so the icteric index is not increased. 

The roentgenologist offers some evidence through his negative findings. ‘The 
gastrointestinal series and barium enema are negative because the duodenal curve 
is not widened as it is in the more common carcinoma of the head of the pancreas, 
and displacement as is found in benign cyst of the pancreas is found late, if at all, 
in carcinoma. The stomach may be involved by direct extension but this evidence 
comes too late to help the patient. For a complete discussion of the diagnosis of 
carcinoma of the pancreas, the reader is referred to the articles by Kiefer ° and 
Kiefer and Moravec.° 

In other words it is important to suspect the diagnosis because of the symptom 


* Received for publication February 19, 1945. 
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complex, namely indigestion and epigastric distress radiating through to the back 
yr accompanied by back pain. 

In the following case the diagnosis was made preoperatively largely by ex- 
clusion after reading the report by Bartels.’ 


CASE REPOR1 


\ 58 year old white male was first seen on October 20, 1944, because of colicky 
pains in both lower quadrants of five weeks’ duration. There was a story of volun- 
tary weight loss of seven pounds induced by dieting over a period of six months to 
175 pounds. In 1928, he was out of work for 11 months because of an obscure 
abscess in the region of his pituitary gland which he was told had healed without 
operation. He had always been high strung and nervous and worried considerably 
about any symptoms though he had continued to work hard even through his present 
illness. 

In July 1944, he had had a complete check up of his vascular system elsewhere and 
a diagnosis of coronary artery disease and essential hypertension had been made 
following an electrocardiogram. 

Physical examination was entirely negative. Gastrointestinal series revealed 
some irregularity of the duodenum, at the point where the first portion joins the 
second portion, which was interpreted as due to scar tissue secondary to some old 
disease. No active ulcer crater was seen. The barium enema showed spasm of the 
bowel probably due to an irritable intestinal musculature. Graham test showed no 
stones and an excellent filling of the gall-bladder. Renal study showed no evidence 


yf stone formation or other renal disease. There were moderately advanced hyper- 
trophic changes in the lumbar spine and sacroiliac joints. 

For the next two months indigestion continued in spite of belladonna, pavatrine 
and phenobarbital, and he began to experience pain in the back below the rib margin. 
[his was particularly troublesome at night or when lying down. It was accom- 
panied by a sense of fullness in the epigastrium which was somewhat relieved by 
bending forward and by passing urine. His abdominal symptoms became more 
localized in the epigastrium. He developed anorexia and he continued to lose weight, 
a total of 15 pounds. He became somewhat more constipated, but developed no 
melena or change in the character of the stools though they became foul in odor. By 
the end of January 1945, he developed active vomiting and greater aversion to food. 
\ repeat gastrointestinal series and barium enema showed no change in the previous 
duodenal deformity, but there was more spasm of the transverse and descending 
olons. 

Physical examination on February 3, 1945, was negative except for tenderness in 
the epigastrium and the suspicion of a mass below the xiphoid. Rectal examination 
was negative. A careful neurological examination was negative except for hyper- 
ictive reflexes. The red blood count was 4,650,000 with 102 per cent hemoglobin, 
white blood count 11,800 with a normal differential (2 per cent eosinophiles). The 
icteric index was 5, the blood sugar 123 mg. per cent, and the serum amylase 22 units 
normal 20-40 units by the method used). Roentgenogram of the chest showed no 
evidence of metastases or pulmonary congestion, and the heart was within normal 
imits in size. The stools were positive for occult blood. Reagents for serum lipase 
vere not available. 

A tentative diagnosis of carcinoma of the body of the pancreas was made and 
the patient was explored on February 6, 1945, by Dr. Halsey B. Loder, who con- 
urred in the diagnosis. 

At operation a tumor, the size of an orange, was found in the middle third of 


the pancreas. This was adherent to the stomach. There were metastases to the 
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omentum and possibly to the right lobe of the liver. A biopsy was taken which 
showed metastatic carcinoma which suggests for its origin, the acinar arrangement of 
the pancreas. 

The patient's condition remained good for three weeks after operation. He 
required from 45 to 4 grain of Dilaudid a day for epigastric and back pain. On 
April 6, he developed clinical jaundice and his liver could be felt two fingers below 
the costal margin. Cobra venom was tried without any appreciable effect on the pain 
and it was not possible to reduce the quantity of narcotic during or after its use. He 
died on April 16, 1945, after four days of semicoma, seven months after the onset 
of symptoms. 

Differential Diagnosis. In this patient the following conditions were con 


he pancreas was made by 


sidered before the diagnosis of carcinoma of the body of t 
exclusion. 

l. Irritable colon. This condition was found by roentgen-ray, but the lack ot 
clinical response to proper medical management and the increase of pain and its 
radiation to the back, as time went on, made this diagnosis untenable. 

2. Hypertrophic arthritis of the spine with radicular pain. The spine did show 
hypertrophic changes about the lumbar vertebra, but the location of the pain in the 


epigastrium as the disease progressed, and the fact that the pain was relieved by 
bending forward ruled out this possibility. 
3. Duodenal ulcer. The scar in the second portion of the duodenum could be 


interpreted as a penetrating ulcer which could also explain pain radiating through 
to the back. However, the fact that this scar was unchanged in the subsequent 
roentgenographic examination and at no time did he develop signs of a localize 
peritonitis made this diagnosis unlikely. 

4. Pancreatic cyst The severity of the symptoms and the lack of any pressure 
defect in the outline of the greater curvature of the stomach or of the duodenuw 


by roentgen-ray, plus the severe back pain made this diagnosis unlikels 


DISCUSSION 


Che diagnosis of carcinoma of the | 


ody of the pancreas should be enter 
tained if: 

1. There is indigestion with epigastric distress radiating to or accompanied 
by back pain which is worse on lying down and relieved by bending forward 


2. The serum lipase or amylase is elevated 


3. All laboratory and roentgenographic evidence is normal in the face o 
persisting epigastric distress. 
It is conceivable that surgical cures of carcinoma of the body of the pancrea 
} 
) 


are possible if early diagnosis can be established 


SUMMARY 
It is possible to make the diagnosis of carcinoma of the body of the pancreas 
before operation or autopsy if the condition is considered. A case is presented 
in which the diagnosis was made preoperatively and the condition verified by 
biopsy 
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FOLLICULAR LYMPHOMA (BRILL-SYMMERS DISEASE) UN- 
SUCCESSFULLY TREATED WITH PENICILLIN: 
A CASE REPORT * 


By Norman W. Drey, Major, M.C., A.U.S., and Frank B. Queen, Lt. Col., 
M.C., A.U.S., F.A.C.P., Brigham City, Utah 


FOLLICULAR lymphoma (Brill-Symmers disease) is a neoplastic disease of 
the lymphoid tissues... The average age of onset is 50, the sexes are equally 
affected, the tumor is localized in approximately 10 per cent of cases, and is 
responsive to radiation therapy in 95 per cent of cases. It is the least malignant 
of the malignant lymphoma group, and offers a relatively favorable prognosis as 
judged by the five-year survival rate of 53 per cent. Nevertheless, the 10 year 
survival rate is but 16 per cent—only twice that of Hodgkin’s lymphoma. The 
eventual fatal outcome of those surviving 10 years, and the high rate of trans- 
formation into more malignant types of lymphomata,7 brands non-localized Brill- 
Symmers disease as a malignant lymphoma with a fatal prognosis. Although 
the neoplasm is ordinarily widespread, in 10 per cent of the cases it is localized 
when first observed. Gall,? and Gall and Mallory * recommend surgical ex- 
cision as the treatment of choice for all localized malignant lymphomas. 

The lethal effect of penicillin upon rat and mouse sarcoma cells has been 
demonstrated by Cornman.* Using induced rat and mouse tumors, he showed 
that penicillin in “proper dosage’ (amount used not stated) killed all the sarcoma 
cells in roller culture tubes without damaging fibroblasts derived from the same 
strain of tumor host and grown with the sarcoma cells. (Of the four rat and 
two mouse tumors, one of the mouse tumors showed no such selective response, 
however.) Large amounts of penicillin also damaged the non-malignant cells, 
though “the dose required was two or three times that required to produce an 
equivalent injury in malignant cells.” 

Biologic confirmation of the killing of the tumor cells was obtained. Penicil- 
lin treated tumor cultures were implanted into rats of corresponding 100 per 
ent susceptible strains in 25 experiments. All the implants from cultures show- 
ing lethal damage to tumor cells, and most of those showing “marked damage” 


* Received for publication October 13, 1944. 

7 In 23 per cent there is failure of persistence of histologic type as determined by suc- 
cessive biopsies—i.e., there is dedifferentiation and transition into a lymphoma of more ma- 
lignant type as the disease progresses. This is evidence for the belief that all the lymphomas 
ire tumors essentially of common origin.! 
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(“rounding, coagulation, or disintegration of cells, short of 100 per cent’’) failed 
to produce tumors. Implants from “the untreated cultures produced tumors.” 

In view of Cornman’s preliminary report, it was deemed clinically sound to 
try penicillin therapy in a patient who came under our observation because of 
widespread involvement of the superficial lymphatic system with follicular lym- 
phoma (Brill-Symmers disease). The use of penicillin for the treatment of our 
patient also seemed indicated since in this case the condition was widespread with 
involvement in many portions of the lymphatic system. 


CASE REPORT 


A 25 year old male Air Corps officer first came under our observation April 11, 
1944 because of insidious lymph node enlargement involving the inguinal and axillary 
groups bilaterally. ‘This was first observed by the patient while bathing one year 
previously (April 1943). The patient states that blood counts and a chest plate at 
this time were reported as normal. Though he remained asymptomatic, he asked for 
observation again in March 1944. A biopsy March 15, 1944 of a 2.5 by 1.5 by 0.7 cm 
lymph node from the “groin” was diagnosed by us and the Army Institute of Pathol 
ogy as “lymphoid hyperplasia in reactive lymph node.” 

The family history and the patient’s past history were irrelevant. Physical ex- 
amination revealed an ambulatory, well developed, well nourished male of astheni 
habitus. The physical examination was negative throughout except for enlargement 
of the superficial lymph nodes as follows: There were a few small pea-sized lympl 
nodes palpable in the posterior cervical chains bilaterally; one almond-sized supra 
clavicular node palpable on the left; palpable nodes of varying size in the axillae wit! 
an isolated node about the size of a small walnut, both visible and palpable, in the left 
axilla; bilateral questionably enlarged inguinal nodes; and easily visible bilateral 
femoral nodes, markedly enlarged to palpation. All nodes were discrete, non-tender 
and not attached to the adjacent tissues. 

Che patient's temperature throughout his entire period of observation remained 
normal. Chest roentgenogram and flat plate of the abdomen were normal and re 
vealed no splenic or lymphatic enlargements. 

The admission urine contained a trace of albumin and 10 to 15 white blood cells 
per high power field; repeated subsequent urinalyses contained neither. Blood Kahn 
and Wassermann reactions were negative. On admission the blood constituents were 
as follows: red blood cells 5.2 millions with normal morphology, white blood cells 
6,000, hemoglobin 17.6 grams. Schilling differential count: Eosinophiles 1, non 
segmented 2, segmented 66, lymphocytes 29, and monocytes 2. Sedimentation rate 
was 1 mm. in one hour; hematocrit 49 per cent cells; plasma protein 6.2 grams pet 
100 c.c. Complete blood counts repeated at weekly intervals before, during, and fol 
lowing penicillin therapy showed no essential deviation trom the initial determinations 

On April 20, 1944, a lymph node was excised from the right femoral region 
Histologic examination established the diagnosis of follicular lymphomata ( Brill 
Symmers disease) which was confirmed by the Army Institute of Pathology (Ac 
No. 109722). 

The patient was then given 200,000 units of penicillin per day in doses of 25,000 
units intramuscularly at three hour intervals over the 60-day period from April 27 t 
June 25, 1944, for a total of 11,775,000 units. A second lymph node, left femoral, was 
excised July 5, 1944. The microscopic characteristics of this lymph node were not 
distinguishable from those of the right femoral node excised 10 weeks previously, 
week before therapy was started. Similarly, the physical findings and clinical courses 
during and following penicillin therapy have remained unchanged to the present 


(August 1, 1944). 
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Detailed pathological reports of the two biopsies before and after therapy are as 
follows: 

Biopsy April 20, 1944, before penicillin therapy (figure 1). 

Gross: The specimen is a right femoral lymph node measuring 3.5 by 2 by 1 cm., 
oval and firm, but not of hard consistency. Its surface is covered by a light tan cap- 
sule which is smooth and strips easily. The cut surface is uniform yellow-tan. 

Microscopic: (3 blocks, 3 sections, formalin and Zenker’s fixed). In one of the 
sections there are many large ill-defined and loosely filled lymphoid follicles without 
particular evidence of germinal center hyperplasia. Adjacent lymphoid stroma is 
relatively scanty in one section. There are no “cracking off” clefts. The lymphoid 
substance is filled with rather closely packed, uniform and small dark-staining lympho 
cytes. Despite the hyperchromatism of the nuclei, definite mitoses are rare. There 
are occasional clasmatocytes and stem cells. There is no fibrosis. Blood vessels are 
normally abundant and are somewhat thick-walled. Reticulum stained sections show 
normal amounts or slight excess of the reticulum in the stroma between the follicles 
the follicles themselves contain but an occasional strand of reticulum. 

The second salient feature is the infiltration of the capsule of the node with uni 
form, small lymphocytes. These extend into the pericapsular lymphoid tissue. De 
spite the presence of the capsular infiltration, lymphoid hyperplasia and follicular 
hypertrophy are so conspicuous as to warrant the diagnosis of follicular lymphoma 

Diagnosis: Follicular lymphoma (Brill-Symmers disease), right femoral lymph 
node. 

Biopsy July 5, 1944, after penicillin therapy (figure 2). 

Gross: The specimen is a left femoral lymph node measuring 4 by 2 by 1 cm. It 
is covered by a smooth, shiny, firm capsule which is gray in color. On cut section 
its substance is of a homogeneous yellow-tan appearance 

Microscopic: This lymph node contains numerous large follicles in which get 
minal centers are poorly defined or absent. In some fields the follicles blend imper- 
ceptibly with the adjacent closely packed lymphoid stroma, and in other fields there 
is a sharp line of demarcation composed of more closely packed lymphocytes. No 
definite cleft or “cracking off” is observed. The cells are uniform and there is no 
proliferation in connective tissue. The lymphocytes extend in some fields irregularl) 
into the adjacent fat so that the capsule of the node is distinguished with difficulty 
In other fields the capsule is infiltrated with lymphocytes. Silver stains reveal no 
increase in reticulum. Eight weeks of penicillin therapy do not appear to have 
affected this lesion from a histopathologic standpoint. 

Diagnosis: Follicular lymphoma, left femoral lymph node ( Brill-Symmers 
disease ). 

The diagnosis of follicular lymphoma for each biopsy was confirmed at the Army 
Institute of Pathology (Acc. No. 109722), Army Medical Museum, Washingto1 
> & 


DISCUSSION 


Two aspects of the treatment of this case may well be questioned before the 
conclusion is drawn that penicillin therapy is without effect in this type of malig 
nancy. The first is the length of time over which the patient was treated and 
the second is the question of adequate dosage. Concerning the first, we have ne 
specific data upon which to base an opinion. However, since these, as well as 
all other irradiation sensitive malignancies respond by clinical and histologi 
regression in much less time than 60 days when treated with effective doses of 
irradiation, it seemed to us that the patient, if he were going to show improve 
ment, would have done so during the eight weeks of treatment. Also, all othe: 
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conditions in which penicillin is effective show response in less than eight weeks’ 
time. 

With respect to the question of adequate dosage, the answer is even more dif- 
ficult. The dosage used by us is known to be effective in all non-malignant, 
penicillin-sensitive conditions. Cornman®* found that rat and mouse sarcoma 
cells were killed by one-third to one-half the penicillin dose required to kill 
normal cells. The intravenous lethal dose of the sodium salt of penicillin for 
mice has been determined to be 12,000 nnits.* Assuming comparable toxicity 
for man, the lethal dose would be 36,000,000 units; and further assuming a 
comparable ratio of penicillin sensitivity of human sarcoma and normal cells, the 
lethal sarcoma dose given as a single injection, to man, would be between 6,000,- 
000 and 18,000,000 units. Neither the number of such doses required to destroy 
human sarcoma (because of the rapid excretion of penicillin from the body) nor 
the possible toxic effects of such a dose, either single or repeated, are known. 

Herrel and Heilman,® working with rabbit mesenteric lymph node tissue cul- 
tures, determined that in concentrations of less than 42 units per c.c., no signs of 
toxicity were manifest. It has also been determined that rabbit erythrocytes are 
undamaged by solutions of penicillin containing 42 units per c.c.,° and that hu 
man leukocytes are not damaged by concentration of 30 units of penicillin per 
c.c.© Again reasoning by analogy from these data and assuming uniform peni 
cillin distribution throughout the tissues, the maximal dosage not producing 
cytotoxic manifestations in human lymphocytes and erythrocytes in the body 
would approximate 2,500,000 units. And again utilizing Cornman’s ratio of 
lethal dosage for normal cells compared to sarcoma cells, the lethal dosage fot 
human sarcoma cells, based on rabbit experimentation, would be assumed to be 
between 800,000 units and 1,250,000 units. Our patient received 25,000 units in 
single doses at three hour intervals for 60 days for a total dosage of 11,775,000 
units. We doubt that he received a sufficient dosage, individual, daily or total, 
for us to say that penicillin does not have a lethal effect on the lymphoma cells in 
Brill-Symmers disease. With the dosage used, we can say that there was no 


demonstrable response in this patient. 


SUMMARY 


\ case of follicular lymphoma (Brill-Symmers disease) in which penicillit 
therapy amounting to 11,775,000 units was given over a 60-day period, is re 
ported. Lymph nodes biopsied before and after penicillin therapy revealed 
no detectable change in the histopathological characteristics of the lesion. Simi 
larly, there was no change in the clinical course and the physical findings fol 
lowing penicillin therapy. It is concluded that penicillin in the amounts given 
does not alter the course of follicular lymphoma (Brill-Symmers disease). 
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THE USE OF PENICILLIN IN AGRANULOCYTOSIS: 
CASE REPORT * 


By R. W. Moony, M.D., and S. Kauvar, M.D., F.A.C.P., Denver, Colorado 


MANy reports of agranulocytosis caused by drug therapy continue to appear 
in recent medical literature. That aminopyrine can cause this condition has been 
proved experimentally... Many of the more recent reports are concerned with 
the role of the sulfonamides as causative factors.*2 Some experimental evidence 
of this has been obtained in animals.*:* Because sepsis develops in patients with 
agranulocytosis and is the main factor which accounts for the high mortality, the 
sulfonamides have been used in treatment even when they were the suspected 
etiological agents." The use of penicillin for this purpose would seem more 
logical as it is usually effective against the types of organism ordinarily responsi- 
ble for the sepsis. In addition, it has not yet been reported to our knowledge to 
cause or be associated with any depression of the granulocyte series of the blood. 

Agranulocytic angina still carries a high mortality rate and with the increasing 
acceptance of new drugs which are potential etiological agents, such as thiou- 
racil,*»*»* it is important to evaluate penicillin treatment. Furthermore, it is 
not completely accepted that either transfusion of whole blood, yellow bone mar- 
row concentrate, vitamin concentrates, or pentnucleotide, have any therapeutic 
effect upon this disease.®:***"* Because, to date, we have observed only two 
reports in the literature concerning the use of penicillin in agranulocytosis '* ** 
we should like to report the following case. 


CASE REPORT 


Mrs. E. H., a 54 year old woman with chronic bronchial asthma, was receiving 
pollen extract by injection at intervals throughout the year when on September 12, 
1944, following such an injection, she suffered an acute asthmatic attack requiring 
epinephrine for relief. The following evening she complained of sore throat and 
sharp, shooting pains in both sides of her neck and head, with swelling of the cer- 
vical lymph nodes. The sore throat increased in severity, her temperature rose above 
normal, and the patient became very toxic. She admitted later having taken the 
proprietary drug “lumodrin” as a sedative for her asthma. One of us was called to 
see the woman at her home on September 15, 1944. Examination showed an acutely 
ill adult white female of the stated age. Temperature was 101° F., and pulse and 
respirations were increased. A small patch of whitish membrane was present on the 
hroat surrounded by a reddened area. Moderate bilateral anterior cervical lymph- 


* Received for publication March 5, 1945. 
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adenitis was present. Two grams of sulfadiazine were prescribed to be tollowed 
by a gram every four hours. Early in the morning of September 17, 1944, the in 
fection had spread throughout the throat and gums and hospitalization was advised 
\ tentative diagnosis of agranulocytic angina was made. 

On admission to the hospital the temperature was 101.2° F., the pulse, 100. There 
was no further change in symptoms or findings. The rest of the examination aside 
from the head and neck was essentially negative. The past history revealed not only 
asthma, but a chronic non-specific ulcerative colitis. She had been hospitalized for 
this five years previously but had a normal white blood cell count throughout her stay, 
although sulfonamides were given in the course of treatment. The initial blood 
count was 1,500 leukocytes of which 2 per cent were polymorphonuclears and 98 pet 
cent lymphocytes. As sulfadiazine was the suspected etiological agent, it was dis 
continued and pentnucleotide, liver extract, vitamins and bone marrow given. On 
the second hospital day, the temperature was 103.2° F. Many new inflamed areas 
covered the throat and gums and Dr. T. E. Carmody, a laryngologist in consultation, 
agreed it presented the typical appearance of agranulocytic angina. The patient was 
transfused with 500 c.c. of whole citrated blood and penicillin was started with a 
dosage of 20,000 Oxford units intramuscularly every four hours. The patient at this 
time told of taking the lumodrin, which has the following composition: phenobarbital 
0.016 gm.; ephedrine 0.024 gm.; and aminopyrine 0.130 gm 


Highest Total Polymorpho Lympho —s Penicillin i 

date e > y.D.c 1ucilea 

- 7 |te |u| = cytes. | Oxford | 
9/17/44 101.2 1,500 29, 98% 
9/18/44 103.2 1,350 0” 100% 120,000 
9/19/44 102.8 700 0% 100% 120,000 
9/20/44 103.0 800 0% 100% 120,000 
9/21/44 102.0 1,050 16% 84% 120,000 
9/22/44 98.8 2,600 56% 44% 120,000 
9/23/44 99.0 2,000 32% 68% 120,000 
9/24/44 | 100.6 2,950 32% 68% 80,000 
9/25/44 | 99.8 4,900 78% 21% 1% 
9/26/44 98.6 6,400 68% 329, 
9/27/44 98.6 5,000 66% 349 
9/28/44 99.2 6,800 50% 50% 
9/29/44 98.6 8,000 66% 342 
9/30/44 98.4 7,200 66% 3407 


A sternal puncture revealed no depression of the myelocyte series. The red 
blood cell count was 4,000,000; hemoglobin 12.5 gm., platelets 167,000. Heterophile 
antibody showed no agglutination in any dilution. Streptococcus, Pneumococcus and 
Staphylococcus albus were grown on throat culture. Urinalysis was as follows: yel 
low, turbid, acid, specific gravity 1.010, trace of albumin, no sugar or acetone; micro 
scopic examination was negative except for a few pus cells 

The patient was transfused twice more and other treatments were continued, but 
within 72 hours after penicillin was started the fever started to decline, the pol) 
morphonuclear leukocyte count to rise, the lesions in mouth and throat to clear uj 
and the swollen glands to subside. The patient was less toxic, proceeded to an un 
eventful recovery, and was discharged from the hospital September 30, 1944. Re 
examinations, especially of the blood, at intervals over the past four months have bee 


entirely normal. 


In discussion of this case we would like to call attention to the severe sepsis 
which was the outstanding factor. This was adequately controlled by the pen: 
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cillin until the rise of the polymorphonuclear cell count in the peripheral blood. 
The sternal marrow examination suggested that this would happen if the patient 
could be kept alive. The depression in the peripheral blood seemed adequately 
explained after the patient admitted taking aminopyrine. This was an allergic 
patient to start with and the acute illness occurred after an asthmatic attack fol- 
lowing a pollen injection. Furthermore, the patient was on a strict diet necessi- 
tated by a chronic diarrhea of a mild ulcerative colitis and may well have been 
subclinically deficient in vitamins. 

In summary, a case of agranulocytic angina due to aminopyrine is presented 
in which the use of penicillin seemed to be the primary cause of a spectacular, 
speedy, and uneventful recovery. 


CONCLUSION 


Severe sepsis is the main cause of death in agranulocytosis, and penicillin is 
effective against the sepsis and is not itself known to depress the granulocytes. 
It thus has advantages over previous methods of treatment in this condition. 
When the sepsis is controlled, thereby assisting the patient through a critical 
period, the removal of the offending agent may then be followed by the regenera- 
tion of the granulocytes. 
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EDITORIAL 


FILARIASIS 


Or the exotic tropical diseases with which our military forces have come 
into contact, filariasis was one of those most unfamiliar to a majority of 
the physicians of this country. To many of us it chiefly called to mind the 
grotesque deformities seen in victims of severe infection of long standing, 
which we had passed by with the feeling that this, at least, was something 
about which we need have no personal concern. With the employment of 
troops in the Pacific Islands in which the infection is endemic and almost 
universal, infections inevitably occurred, and the recognition and manage- 
ment of the disease became an immediate and important problem. 

Of the half dozen species of filaria which are known to parasitize human 
beings, Wuchereria bancrofti is by far the most common and wide spread, 
and it is the only one which has been of any practical importance from the 
military standpoint. This disease has been a subject of investigation for 
many years, and the parasite, its life history and mode of spread, and the 
clinical manifestations of the disease in its fully developed form have been 
quite familiar to students of tropical medicine. The subject has recently 
been well summarized by Napier.’ 

The adult parasites are fine, hair-like worms, the females about 5 to 10 
cm. long and 0.2 to 0.4 mm. wide, the males about half this size, which live 
in the lymphatic vessels and lymph nodes. Man is therefore the definitive 
host, and may suffer little or no evident injury from the infection. After 
the worms reach maturity, if conditions are favorable, mating occurs and 
numerous embryos, microfilariae, are discharged into the lymph and pass 
through the thoracic duct into the blood. Here they may be taken up by 
biting mosquitoes, and in a suitable species and under favorable conditions 
they undergo further development. 

In most countries in which the disease is prevalent, Culex fatigans is the 
principal vector, but transmission can be accomplished by a number of other 
species. It is interesting that the development of this parasite in the Culex 
mosquito and its transmission by the mosquito were described by Manson in 
1878, 20 years before the role of the mosquito in transmitting malaria was 
demonstrated. Culex fatigans bites chiefly at night. In countries in which 
this species is the principal vector, the microfilariae are numerous in the 
blood only during the night, between 10 p.m. and 2 a.m., largely disappear- 
ing during the day. There has been much speculation, but no definite proof, 
as to the mechanism which brings about this periodicity. It is probably con- 
nected in some way with the activities of the host, since in individuals who 
sleep by day and work at night the periodicity is quickly reversed. 

t Napter, L. E.: Filariasis due to Wucheweria bancrofti, Medicine, 1944, xxiii, 149-180. 
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In the Pacific Islands, however, the principal vector is Aedes variegatus 
var. pseudoscutellaris, a species which bites by day. In these regions the 
microfilariae do not show any nocturnal periodicity, being most numerous in 
the blood at about 10 a.m. The phenomenon is evidently an adaptation of 
the parasite to the biting habits of the vector. 

The mosquito is the intermediate host, it is injured more or less severely 
by the parasites, and if heavily infected dies before development of the 
parasite is completed. 

In the stomach of the mosquito the microfilarial larvae which are about 
0.3 mm. long and 7.5 micra wide, escape from their sheath and quickly 
burrow through the stomach wall into the thorax and penetrate between the 
muscle fibers. They do not multiply in the mosquito, but undergo further 
growth and development, passing through three larval stages. Under opti- 
mum conditions of high external temperature and high humidity, this is 
completed in from seven to 10 days, but may require two to three weeks. 
When the third (infective) stage is reached, the larvae which now are 1.5 
to 2 mm. long and about 20 micra wide, pass forward into the proboscis and 
enter the labium. When the mosquito feeds, they escape onto the surface of 
the skin and penetrate either through the puncture wound or probably 
through the unbroken skin. They are not directly inoculated into the tissues 
by the bite. The larvae get into the peripheral lymphatics and migrate 
centripetally into the large lymphatic trunks where they undergo further 
growth. When mature, mating occurs, and after parturition embryos ap- 
pear in the peripheral blood. ‘The time required for sexual maturation of 
the worm after it enters the human host is usually estimated at about a year, 
but this appears to be quite variable and may be much more than a year. 

The symptoms which appear in man depend in part upon the intensity 
of the infection, on the length of time during which continued reinfection 
takes place, and perhaps even more upon the reactivity of the tissues of a 
given individual to the parasite. The clinical manifestations seen in severe 
cases of the disease represent the accumulated results from repeated rein- 
fection over long periods of time, usually many years, and probably presup- 
pose a high degree of reactivity to the parasite on the part of the tissues of 
the individuals. 

In those cases in which symbiosis is relatively perfect, symptoms may be 
trivial or negligible and may so continue for long periods. In certain 
localities in which the bulk of the population is infected, microfilariae have 
been found in the blood of as high as 54 per cent of those individuals who 
did not show elephantiasis or other gross manifestations of infection. Fre- 
quently, however, the adaptation is less perfect, and the passage of the worms 
through the lymphatics and lymph nodes excites more or less of an in- 
flammatory reaction. There is considerable evidence that this in large part 
represents an allergic reaction of the tissues to the foreign protein or secre- 
tions of the parasite. If infection is light and infrequent, there may be an 
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opportunity in the intervals for the inflammatory response to subside. If 
many parasites are passing through the lymphatics at short intervals, there 
will be frequently recurring attacks of lymphangitis and lymphadenitis. The 
normal tissue of the lymph nodes is gradually replaced by eosinophilic granu- 
lation tissue and scar tissue, which blocks the lymph channels and eventually 
leads to obstruction and lymphedema. The recurring attacks of lymph- 
angitis may be accompanied by fever and general systemic symptoms. As 
time goes on, the tissues of the host probably become more highly sensitized, 
the inflammatory responses more acute and productive, and the lymphatic 
obstruction more wide spread and complete. Such phenomena characterize 
the late stages of the disease. 

Concerning the early period of the infection, the many months or years 
elapsing between the infective bite and the appearance of microfilariae in the 
blood, little has hitherto been known. It has commonly been regarded as 
the incubation period or latent symptomless period. Recent observations 
made in American military forces in heavily infested Pacific Islands, how- 
ever, indicate that in many cases at least this period is not really symptomless, 
and that infected individuals present a clinical picture which is fairly typical 
and easily recognized if searched for. ; 

In the November number of the Annals of Internal Medicine are pub- 
lished studies on two series of early cases of filariasis in returning veterans by 
Leede and Josey * and by Goodman et al.* In general they confirm observa- 
tions published by several other writers (Dickson et al.,* Haviland,’ Saphir ).° 
These men had served from two months to two years (on the average a 
little more than a year) in heavily infested areas during which they had been 
freely exposed to biting mosquitoes before they made known any complaints. 
The early symptoms were mild and usually limited to localized pain, tender- 
ness or swelling without notable constitutional manifestations. Common 
initial symptoms were aching, numbness, weakness of an extremity, which 
might become quite painful after exertion. This was often associated with 
palpably enlarged and tender regional lymph nodes. Such symptoms might 
subside after several hours or a few days, and recur after a number of days 
or weeks. The femoral, inguinal and axillary nodes were most regularly 
affected, but often the popliteal and epitrochlears, rarely the cervicals or 
pectorals. There was sometimes a neighboring lymphangitis with redness 
and tenderness along the lymphatic trunks. In the intervals pain and tender- 


2Leepe, W. E., and Josey, A. I.: The early diagnosis of filariasis and certain sug- 
gestions relative to cause of symptoms, Ann. Int. Med., 1945, xxiii, 816-822. 

8 Goopman, A. A., Wernsercer, E. M., Lipprncott, S. W., Marsre, A., and WricHrt, 
W. H.: Studies of filariasis in soldiers evacuated from the South Pacific, Ann. Int. Med. 
1945, xxiii, 823-836. 

4 Dickson, J. G., Huntrncron, R. W., and Ercuotp, S.: Filariasis in defense force, 
Samoan group, U. S. Nav. Med. Bull., 1943, xli, 1240. 

5 HaviLanp, J. W.: Recent experiences with filariasis, Northwest Med., 1944, xliii, 371- 
376. 

6Sapnir, W.: Filariasis. Early clinical manifestations, Jr. Am. Med. Assoc., 1945, 
exxviii, 1142-1144. 
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ness subsided, but there remained some degree of lymph node enlargement 
and sometimes induration and nodular thickening along the vessels. 

Even more frequent was scrotal involvement, usually unilateral, with 
nocturnal pain in the testis, pain, tenderness and nodular swelling of the 
structures of the spermatic cord; less often epididymitis, varicocele or hydro- 
cele appeared. This was commonly associated with a regional lymph- 
adenitis. After subsidence of the acute symptoms, some residual thickening 
usually remained in the structures of the cord. Rarely there was transient 
swelling of an extremity. 

In a few cases there were recurrent attacks of lymphangitis, either spon- 
taneous or precipitated by exertion. In all cases, however, after removal 
from the infested areas there was a marked tendency for symptoms and 
demonstrable pathologic lesions to subside. No elephantiasis or other dis- 
abling lesions appeared during the period of observation in Goodman’s cases, 
and were seen in only 0.2 per cent of a larger series.’ 

The diagnosis in these cases was purely clinical, and was based on the 
known exposure to infection and the similarity (except in severity) of the 
symptoms and signs to those seen in classical (advanced) cases of the dis- 
ease. Actual demonstration of the parasite was rarely possible. Attempts 
to find adult worms in excised lymph nodes were almost always unsuccessful. 
Microfilariae could rarely be demonstrated in the blood; they were found in 
only four of 145 cases in the series of Goodman et al. Many attempts have 
been made to employ for diagnosis complement fixation reactions or intra- 
cutaneous tests for hypersensitiveness, utilizing antigens made from Diro- 
filaria immitis from dogs, or some other related parasite. Although positive 
reactions have been obtained in a substantially higher percentage of these 
cases than of a control group which had not been exposed to infection, and 
although these procedures deserve further study, the reactions reported were 
neither sufficiently sensitive nor specific to be of much value in the diagnosis 
of individual cases. 

When these cases were first encountered, there were no adequate ob- 
servations available on which an accurate prognosis could be based. Prompt 
removal of the men from exposure to further infection, symptomatic treat- 
ment as required, and general rehabilitation measures during many months’ 
observation have been followed by subsidence of symptoms and largely of 
ocal physical signs of the disease in practically all cases. The major problem 
n the treatment of these men proved to be a psychiatric one. The familiality 
f the men with the disease in its advanced stages as seen in the native 
islanders, the frequent involvement of their own genital organs, the known 
lack of any specific therapy, and the uncertainty of the medical officers as to 
the outcome combined to produce a state of keen apprehension which often 
led to marked psychoneurotic reactions. The effective program of sys- 
tematic rehabilitation and psychotherapeutic measures which was employed to 


* ZeLics, M. A.: Psychosomatic aspects of filariasis, Jr. Am. Med. Assoc., 1945, cxxviii, 
1139-1142. 
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combat this has been described by Zeligs." As the men learned from ob- 
servations on themselves that the symptoms did subside and that their sexual 
function was unimpaired, confidence returned except in some fundamentally 
psychoneurotic individuals. 

Although it is theoretically possible that the infection might become 
established in the Southern States where conditions are favorable for propa- 
gation of the mosquito (as was once the case in Charleston, S. C.), it seems 
very improbable that this will occur. The observations which have been 
briefly reviewed indicate that the disease will probably not continue to be a 


problem in this country. 











* REVIEWS 


American Pharmacy. Edited by Rurus A. Lyman, M.D., Dean, College of Phar- 
macy; Director, Student Health Service, University of Nebraska; Editor, Ameri- 
can Journal of Pharmaceutical Education. J. B. Lippincott Company, Philadel- 
phia. 1945. 26 x 18.5 cm.; 540 pages. Price, $3.00. 


This comprehensive treatise is a symposium from the pens of more than twenty 
pharmaceutical specialists. It purports to embrace the fundamental knowledge upon 
which the practice of pharmacy is based. The three principal divisions of the book 
are set forth in the title: fundamental principles and practices; pharmaceutical prepa- 
rations ; biologicals. 

Part one is preceded by a cogent historical review of pharmacy and its past and 
present relationship to medicine. The general physical and chemical processes em- 
ployed in the manufacture of drugs and medicines are given in detail. The physico- 
chemical principles involved in these procedures are discussed. Among these topics 
are ionization, colloidality, solubility and extraction of vegetable drugs. 

The second part of the volume is concerned with the galenical preparations of the 
United States Pharmacopoeia and National Formulary. Tinctures, fluidextracts, pills 
and tablets are among the classes of preparations discussed. The section on ointments 
and the newer water-soluble ointment bases is worthy of special commendation. 

The third section of the book embraces three large classes of biological products 
used as drugs, namely vitamins, hormones and the sera and vaccines. The responsi- 
bility of the pharmacist in handling these products is emphasized and the salient 
features of their manufacture and therapy are discussed. 

In general, the volume fulfills the broad purpose of its editor. The style is good 
and descriptions are lucid. The.reviewer regrets that when therapeutic use is men- 
tioned, the statements are meagre and can scarcely be considered as adequate for 
pharmaceutical knowledge. 

It is hoped that this symposium concept of treatises in pharmacy will be but the 
forerunner of other volumes in the sciences cognate to pharmacy. 


5. &. 5. 


BOOKS RECEIVED 
Books received during October are acknowledged in the following section. As 


far as practicable, those of special interest will be selected for review later, but it is 

not possible to discuss all of them. 

Experimental Catatonia. By Herman Hoiitanp De Jone, M.D. 225 pages; 23.5 
x 16cm. 1945. The Williams & Wilkins Company, Baltimore. Price, $4.00. 

The Osseous System. A Handbook of Roentgen Diagnosis. By Vincent W. 
ArcHer, M.D. 320 pages; 21 x 14.5 cm. 1945. Year Book Publishers, Inc., 
Chicago. Price, $5.50. 

The Autonomic Nervous System. Third Edition. By ALsert Kuntz, Ph.D., M.D. 

687 pages; 24 16 cm. 1945. Lea & Febiger, Philadelphia. Price, $8.50. 

A Text-Book of Neuro-Anatomy. Fourth Edition. By AvBert Kuntz, Ph.D., M.D. 
478 pages; 24 15.5 cm. 1945. Lea & Febiger, Philadelphia. Price, $6.50. 

Electrotherapy and Light Therapy—with the Essentials of Hydrotherapy and Me- 
chanotherapy. Fifth Edition. By RicHarp KovAcs, M.D. 694 pages; 24 x 16 
cm. 1945. Lea & Febiger, Philadelphia. Price, $8.50. 
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Essentials of Neuro-Psychiatry. A Textbook of Nervous and Mental Disorders. Bvy 
Davin M. Orkon, S.B., A.M., M.D. 310 pages; 2415.5 cm. 1945. Lea & 
Febiger, Philadelphia. Price, $4.50. 


American Pharmacy. Editor in Chief: Rurus A. Lyman, M.D. Advisory Editors: 
James M. Ditie, Ph.D., ANpREw G. DuMez, Ph.D., Glenn L. Jenxrns, Ph.D., 
RupoitpH A. Kuever, Ph.G., HuGH C. Mutpoon, D.Sc., and Howarp C. Newton, 
Pharm.D. Technical Editor: Grorce Urpanc, Ph.G., D.Sc. Nat. 540 pages; 
26 X 18.5 cm. 1945. J. B. Lippincott Company, Philadelphia. Price, $8.00. 


Physical Chemistry of Cells and Tissues. By Rupotr Héser, University of Pennsyl- 
vania School of Medicine, with the collaboration of Davin I. Hircucock, Yale 
University School of Medicine, J. B. BAreEmMAn, Mayo Clinic, Davip R. Gopparp, 
University of Rochester, Rochester, N. Y., and WaLLAcE O. Fenn, University of 
Rochester, Rochester, N. Y. 676 pages; 23.516 cm. 1945. The Blakiston 
Company, Philadelphia. Price, $9.00. 


Manual of Psychological Medicine. Second Edition. By A. F. Trepcotp, M.D., 
F.R.C.P., F.R.S.E. 308 pages; 22 x 14.5 cm. 1945. The Williams & Wilkins 
Company, Baltimore. Price, $5.00. 


Recent Advances in Obstetrics and Gynaecology. Sixth Edition. By Areck W. 
Bourne, M.A., M.B., B.Ch. (Camb.), F.R.C.S. (Eng.), F.R.C.O.G., and Lesiie 
H. Witirams, M.D. M.S. (Lond.), F.R.C.S. (Eng.), F.R.C.0O.G. 357 pages; 
20.5 14cm. 1945. The Blakiston Company, Philadelphia. Price, $5.00. 


Familial Nonreaginic Food-Allergy. Second Edition. By Artuur F. Coca, M.D. 
191 pages; 22.5 15cm. 1945. Charles C. Thomas, Springfield, Illinois. Price, 


$3.75. 


The Sterilization, Use and Care of Syringes. By a Committee appointed by the Medi- 

cal Research Council. (War Memorandum No. 15.) 23 pages; 25X15 cm. 
1945. His Majesty’s Stationery Office. London. Price, $.10. (Distributed by 
British Information Services, 30 Rockefeller Plaza, New York 20, N. Y.) 














COLLEGE NEWS NOTES 


ENLISTMENTS AND RETIREMENTS 
AMERICAN COLLEGE OF PHYSICIANS MEMBERS 


Not previously reported among members of The American College of Physicians 
on active Military Service, is the name of Dr. Thomas J. Carnicelli, of Framingham, 
Mass., who has been on active duty with the Medical Corps, USNR. 

The total number of members of the College recorded on active duty to date, is 
1,928. 

The following members of the College have been honorably discharged: 


Maurice James Abrams, Brewton, Ala. (Lt. Col. MC, AUS) 
Conrad B. Acton, Baltimore, Md. (Col., MC, AUS) 

Harry A. Alexander, Boulder, Colo. (Major, MC, AUS) 

Frank W. Anzinger, Springfield, Ohio (Capt., MC, AUS) 
Daniel H. Autry, North Little Rock, Ark. (Lt. Col., MC, AUS) 
Walter Hilmar Baer, Manteno, Ill. (Capt., MC, AUS) 

M. Herbert Barker, Chicago, Ill. (Lt. Col. MC, AUS) 

Justus M. Barnes, Montgomery, Ala. (Lt. Col., MC, AUS) 
William E. G. Bayley, La Crosse, Wis. (Major, MC, AUS) 
Gerald A. Beatty, Wilmington, Del. (Major, MC, AUS) 

Carl Burritt Beeman, Grand Rapids, Mich. (Major, MC, AUS) 
Orpheus J. Bizzozero, Waterbury, Conn. (Lt. Col., MC, AUS) 
Raymond J. Borer, Toledo, Ohio (Lt. Col., MC, AUS) 

Edward L. Bortz, Philadelphia, Pa. (Capt., MC, USNR) 

Albert G. Bower, Glendale, Calif. (Capt., MC, USNR) 

Bert M. Bullington, Urbana, Ill. (Lt. Col., MC, AUS) 

Lewis Thomas Bullock, Los Angeles, Calif. (Major, MC, AUS) 
Paul A. Burgeson, Warsaw, N. Y. (Major, MC, AUS) 

J. Scott Butterworth, New York, N. Y. (Capt., MC, AAF) 
Charles Stanford Byron, Brooklyn, N. Y. (Major, MC, AUS) 
James C. Cain, Rochester, Minn. (Lt. Col., MC, AUS) 

Thomas J. Carnicelli, Framingham, Mass. (MC, USNR) 

Henry R. Carstens, Detroit, Mich. (Col., MC, AUS) 

John Richard Cavanagh, Washington, D. C. (Lt. Comdr., MC, USNR) 
Francis H. Chafee, Providence, R. I. (Major, MC, AUS) 
William Holmes Chapman, Jr., Suffolk, Va. (Major, MC, AUS) 
Milton Henry Clifford, Cambridge, Mass. (Lt. Col., MC, AUS) 
Sander Cohen, Cincinnati, Ohio (Lt. Col., MC, AUS) 

Neil L. Crone, Boston, Mass. (Col., MC, AUS) 

Simon Dack, New York, N. Y. (Capt., MC, AUS) 

Lucious L. Davidge, Shreveport, La. (Major, MC, AUS) 
Herman F. DeFeo, Chicago, Ill. (Lt. Col., MC, AUS) 

Douglas Donald, Detroit, Mich. (Lt. Col., MC, AUS) 

Thomas O. Dorrance, Bluffton, Ind. (Capt., MC, AUS) 

John M. Dyson, Hazelton, Pa. (Major, MC, AUS) 

Ralph Arthur Elliott, Gary, Ind. (Capt., MC, AUS) 

Earl Bradley Erskine, Evanston, IIl., formerly Jamaica, N. Y. (Comdr., MC, USN) 
George F. Evans, Clarksburg, W. Va. (Lt. Col., MC, AUS) 

I. Donald Fagin, New York, N. Y. (Assistant Surgeon USPHS (R)) 
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Stanley Fahlstrom, Chicago, Ill. (Col., MC, AUS) 

Milton B. Filberbaum, Brooklyn, N. Y. (Lt. Comdr., MC, USNR) 
Eliot E. Foltz, Chicago, Ill. (Capt., MC, AUS) 

Marcel J. Foret, New Orleans, La. (Major, MC, AUS) 

Everett C. Fox, Dallas, Tex. (Comdr., MC, USNR) 

Israel S. Freiman, New York, N. Y. (Capt., MC, AUS) 

Meyer Friedenson, New York, N. Y. (Capt., MC, AUS) 

Mark W. Garry, Milwaukee, Wis. ( Passed Assistant Surgeon, USPHS (R)) 
Wilton Ross Glenney, Pottsville, Pa. (Major, MC, AUS) 

John Langdon Gompertz, Piedmont, Calif., now Orinda, Calif. (Capt., MC, AUS) 
Douglas M. Gordon, Ponca City, Okla. (Major, MC, AUS) 
William Henry Gordon, Detroit, Mich. (Col., MC, AUS) 

Ghent Graves, Houston, Tex. (Capt., MC, USNR) 

Irving Greenfield, New York, N. Y. (Capt., MC, AUS) 

Augustus A. Hall, Columbus, Ohio (Lt. Col., MC, AUS) 

William Marion Hall, Shreveport, La. (Capt., MC, AUS) 

James L. Hamilton, Chattanooga, Tenn. ( Major, MC, AUS) 
Armand William Hanss, Springfield, Mo. (Major, MC, AUS) 
Theodore S. Heineken, Jr., Bloomfield, N. J. (MC, AUS) 

James Henry Herndon, Dallas, Tex. (Capt., MC, AUS) 

Walter H. Hill, San Antonio, Tex. (Capt., MC, AUS) 

Byron Jay Hoffman, Atlanta, Ga. (Capt., MC, AUS) 

Arthur Allan Humphrey, Battle Creek, Mich. (Comdr., MC, USNR) 
Harold L. Israel, Philadelphia, Pa. (Capt., MC, AUS) 

Clyde R. Jensen, Seattle, Wash. (Comdr., MC, USNR) 

Arvid T. Johnson, Rockford, Ill. (Capt., MC, AUS) 

Benjamin Juliar, Detroit, Mich. (Capt., MC, AUS) 

Harry M. Kandel, Savannah, Ga. ( Major, MC, AUS) 

John Leonard Kantor, New York, N. Y. (Col., MC, AUS) 

Paul Sadler Kemp, Macon, Ga. (Capt., MC, AUS) 

Francis E. Kenny, Buffalo, N. Y. (Major, MC, AUS) 

Milton Kissin, New York, N. Y. (Major, MC, AUS) 

Walter O. Klingman, New York, N. Y. (Lt. Col., MC, AUS) 
Leslie R. Kober, Phoenix, Ariz. (Lt. Comdr., MC, USNR) 

Zeno N. Korth, Omaha, Nebr. (Lt. Col., MC, AUS) 

Manfred Kraemer, Newark, N. J. (Major, MC, AUS) 

John Edward Leach, Paterson, N. J. (Lt. Col., MC, AUS) 
Harold D. Levine, Boston, Mass. (Major, MC, AUS) 

Howard Avery Lindberg, Chicago, Ill. (Lt. Col., MC, AUS) 
Charles H. Lutterloh, Hot Springs National Park, Ark. (Col., MC, AUS) 
Thomas B. Magath, Rochester, Minn. (Capt., MC, USNR) 
Julian E. McFarland, Ames, lowa (Comdr., MC, USNR) 

Frank B. McGlone, Denver, Colo. (Major, MC, AUS) 

Charles A. McKendree, New York, N. Y. (Capt., MC, USNR) 
John Fleek Miller, Newark, Ohio (Major, MC, AUS) 

Tate Miller, Dallas, Tex. (Lt. Comdr., MC, USNR) ° 

Samuel Mirsky, Ottawa, Ont., Can. (Major, RCAMC) 

Morris E. Missal, Rochester, N. Y. (Lt. Col... MC, AUS) 

Robert S. Palmer, Boston, Mass. (Capt., MC, USNR) 

Orman C, Perkins, Brooklyn, N. Y. (Comdr., MC, USNR) 
Horace Pettit, Philadelphia, Pa. (Major, MC, AUS) 

John M. Porter, Concordia, Kan. (Comdr., MC, USNR) 

Harold Walter Potter, New Brunswick, N. J. (Lt. Col., MC, AUS) 
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John F. Rainey, Anderson, S. C. (Capt., MC, AUS) 

Harold L. Rakov, Kingston, N. Y. (Comdr., MC, USNR) 

John Patrick Rattigan, Brighton, Mass. (Lt., MC, USNR) 

Jack Rom, Detroit, Mich. (Capt., MC, AUS) 

Edward Still Ross, Dallas, Tex. (Lt. Comdr., MC, USNR) 

E. Driver Rowland, Hot Springs, Ark. (Major, MC, AUS) 
Milton Jerome Rueger, Detroit, Mich. (Capt., MC, AUS) 

J. Griswold Ruth, Flint, Mich. (Capt., MC, AUS) 

William Saphir, Chicago, Tll. (Major, MC, AUS) 

Sidney Schnur, Houston, Tex. (Capt., MC, AUS) 

John Bernard Schwedel, New York, N. Y. (Lt. Comdr., MC, USNR) 
Stanley D. Simon, Cincinnati, Ohio (Major, MC, AUS) 

Howard Nellson Simpson, Woburn, Mass. (Major, MC, AUS) 
Kenneth McLane Smith, Columbus, Ohio (Lt. Col., MC, AUS) 
William Lester Smith, Carbondale, Ill. (Senior Surgeon, USPHS) 
Maurice Sokolow, San Francisco, Calif. (Lt.,. MC, USNR) 
Mitchell A. Spellberg, Chicago, Ill. (Major, MC, AUS) 

Brandt Ferguson Steele, Indianapolis, Ind. (Major, MC, AUS) 
Edwin Chester Swift, Jacksonville, Fla. (Comdr., MC, USNR) 
Boen Swinny, San Antonio, Tex. (Lt. Col., MC, AUS) 

Robert T. Terry, Denver, Colo. (Major, MC, AUS) 

Henry M. Thomas, Jr., Baltimore, Md. (Col., MC, AUS) 
George C. Turnbull, Evanston, Ill. (Lt. Col., MC, AUS) 

Eugene L. Walsh, Evanston, Ill. (Major, MC, AUS) 

George Wilks Warrick, Birmingham, Ala. (Lt. Col., MC, AUS) 
Willard H. Willis, Utica, N. Y. (Major, MC, AUS) 

Walter J. Wilson, Jr., Detroit, Mich. (Capt., MC, AUS) 

Donald J. Wolfram, Indianapolis, Ind. (Lt. Col., MC, AUS) 
Stuart Yntema, Saginaw, Mich. (Lt. Col., MC, AUS) 

John I. Zarit, Denver, Colo. (Major, MC, AUS) 


New Lire MEMBERS 
The following Fellows of the College have become Life Members: 


Dr. Ernest Dexter Hitchcock, Great Falls, Mont. 
Dr. Johannes Maagaard Nielsen, Los Angeles, Calif. 


GIFTS TO THE COLLEGE LIBRARY 


The following gifts of publications by members are gratefully acknowledged : 


Books 


Malcolm T. McEachern, F.A.C.P., Associate Director, American College of 
Surgeons, Chicago, Illinois—Volumes I and II, “The Joy of Living,” auto- 
biography by the late Dr. Franklin H. Martin; “Digest of the Proceedings 
of the Council of National Defense during the World War,” by the same 
author. 
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Reprints 
Nathan Blumberg, F.A.C.P., Philadelphia, Pa.—1 reprint. 
Richard D. Kepner, F.A.C.P., Honolulu, T. H.—2 reprints. 
John E. Leach, F.A.C.P., Lieutenant Colonel, (MC), AUS—1 reprint 
Laurence H. Mayers, F.A.C.P., Chicago, Ill._—2 reprints. 
Frederick Mulsow, F.A.C.P., Cedar Rapids, Iowa—l1 reprint. 
Joseph F. Painton, F.A.C.P., Lieutenant Colonel, (MC), AUS—1 reprint. 
William Stein, (Associate), New Brunswick, N. J.—3 reprints 
Burton L. Zohman, F.A.C.P., Brooklyn, N. Y.—2 reprints. 


The Oklahoma City Annual Fall Clinics were held November 24-25. Dr. Ernest 
E. Irons, F.A.C.P., President of the College, was a guest speaker. 


THE AMERICAN COLLEGE OF PHYSICIANS REGIONAL MEETING HELD IN CHICAGO 


The Annual Regional Meeting for Illinois, Indiana, Iowa, Kentucky, Michigan, 
Minnesota and Wisconsin was held at the Hotel Continental, Chicago, November 10, 
1945, under the chairmanship of Dr. LeRoy H. Sloan, F.A.C.P., Regent. The Ex- 
ecutive Committee consisted of the Governors of the College for the participating 
States. 

The meeting was featured as the concluding session of The American College of 
Physicians Postgraduate Course in Endocrinology, under Dr. Willard O. Thompson, 
F.A.C.P., November 5-10, and as the introductory session to The American College 
of Physicians Postgraduate Course in Gastro-enterology, directed by Dr. Walter L. 
Palmer, F.A.C.P., at the University of Chicago, November 12-17. Furthermore, this 
Regional Meeting was a joint session with the War-Time Graduate Medical Meet- 
ings, and a Medical Conference of the Sixth Service Command and Adjoining Areas. 
The attendance was approximately 400. The scientific program was as follows: 


Morning Session 


1. Clinico-Pathological Conference. 

Epwin F. Hirscu, M.D., Ph.D. (by invitation), Director, Department of 
Pathology, St. Luke’s Hospital ; and Jostaun J. Moore, M.D., Ph.D., F.A.C.P., 
Director, Moore Clinical Laboratory, Chicago. 

2. Ruptured Intracranial Aneurysms. 

Apotpn L. Sanus, M.D. (Associate), Acting Head, Department of Neurology, 
and Associate Professor, State University of lowa College of Medicine, lowa 
City. 

3. Present Status of Penicillin in the Treatment of Syphilis. 

Ropert M. Craic, M.D. (Associate), Past Assistant Surgeon, U. S. Public 

Health Service; Co-Director, Chicago Intensive Treatment Center. 
4. The Clinical Significance of the Rh Factor. 

E_mer L. DeGowrn, M.D. (by invitation), Associate Professor in the Depart- 
ment of Internal Medicine, State University of Iowa College of Medicine, 
Iowa City. 

5. The Rdle of Amino Acids in Protein Metabolism ( Experimental Studies). 

Paut M. Cannon, M.D., Ph.D. (by invitation), Professor of Pathology and 

Head of the Department, University of Chicago. 
6. Endocrine Causes of Sterility. 

E. C. Hamsien, M.D., F.A.C.S. (by invitation), Associate Professor of Gyne- 
cology and Obstetrics, Duke University School of Medicine; Chief of En- 
docrine Division and Endocrinologist, Duke Hospital; Durham, N. C. 
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7. Endocrine Regulation of Menstruation. 

JosepH E. MarKkeer, Ph.D. (by invitation), Professor of Anatomy, Duke Uni- 

versity School of Medicine, Durham, N. C. 
8. Antihormones. 

KENNETH W. Tuompson, M.D. (by invitation), Managing Editor, Journal of 
Clinical Endocrinology; Clinical Professor of Surgery, Tufts College Medi- 
cal School, Boston. 

9. The Use of Concentrated Human Albumin in the Treatment of Edema of Renal 
and Hepatic Origin. 

Georce W. Tuorn, M.D., F.A.C.P., Hersey Professor of the Theory and Prac- 
tice of Physic, Harvard Medical School; Physician-in-Chief, Peter Bent 
Brigham Hospital, Boston. 


Luncheon Address 
The Nutrition Picture in Italy. 
EcmMer L. Sevrrncuaus, M.D., F.A.C.P., Professor of Medicine, University of 
Wisconsin Medical School, Madison. 


Afternoon Session 
MILITARY MEDICINE AND CIVILIAN PRACTICE 


The Application of the Experiences Gained in Military Medicine to Daily Practice 
in Civilian Life 
1. Infectious Hepatitis. 

M. Hersert Barker, M.D., F.A.C.P., Chicago; Assistant Professor of Medicine, 
Northwestern University Medical School; formerly Colonel, Medical Corps, 
Consultant in Hepatitis, Allied Force Headquarters, Mediterranean Theater. 

2. Acute Respiratory Diseases. 

Wes.ey W. Spink, M.D., F.A.C.P., Associate Professor of Medicine, Univer- 

sity of Minnesota, Minneapolis. 
3. Tropical Infections. 

Cot. Henry M. Tuomas, M.D., F.A.C.P., Consultant in Medicine, Southwest 
Pacific Area; former Governor and Vice President of American College of 
Physicians; Associate Professor of Medicine, Johns Hopkins University 
School of Medicine; Baltimore’ 

Discussion by : 

Lr. Cor. Mytes P. Baker, M.D. (by invitation), Medical Consultant, Head- 
quarters, Sixth Service Command. 

J. Roscoz Mirier, M.D., F.A.C.P., Dean, Northwestern University Medical 
School, Chicago. 

4. Neuropsychiatry. 

Roy R. Grinxer, M.D. (by invitation), Director of the Psychosomatic and Psy- 

chiatric Institute of Michael Reese Hospital, Chicago. 
5. Peripheral Vascular Diseases. 

(a) Medical Aspects. 

Mayor Davin Asramson, M.D., F.A.C.P., Mayo General Hospital, Gales- 
burg, Ill. 

(6) Surgical Aspects. 

Lr. Cor. Harris B. ScoumMaAcKER, M.D. (by invitation), Mayo General 
Hospital, Galesburg, III. 
6. Educational Facilities for the Returning Medical Officers. 

Victor Jounson, M.D., Ph.D. (by invitation), Secretary, Council on Medical 

Education and Hospitals, American Medical Association, Chicago. 
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7. Planning for Future Hospital Needs. 


Otis L. Anperson, M.D., F.A.C.P., Hospital Division, U. S. 


Service, Washington, D. C. 
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Public Health 


At a meeting of the Board of Regents at Philadelphia, November 18, 1945, the 
following elections to membership in the College were made: 


Elections to Associateship 


Akin, John Marvin, Birmingham, Ala. 

Alberhasky, Robert James, Louisville, Ky. 

Alderman, Jerome Elliot, Syracuse, N. Y. 

Alpert, Barnett, Brooklyn, N. Y. 

Asher, Leonard Max, Los Angeles, Calif., 
(MC), AUS 

Auerbach, Oscar, Staten Island, N. Y., 
(MC), USNR 

Avery, Noyes Latham, Jr., 
Mich., (MC), AUS 


Ann Arbor, 


Baldwin, Arthur Dwight, Wellesley, 
Mass., (MC), AUS 

Barnes, Malcolm Lynn, Louisville, Ky., 
(MC), AUS 

Barnett, William Edwin, 
Ind., (MC), AUS 

Briggs, Ward Wright, Wilmington, Del., 
(MC), USNR 

Brill, Norman Quintus, New York, N. Y., 
(MC), AUS 

Brugsch, Heinrich Georg, Boston, Mass., 
(MC), AUS 


Logansport, 


Cayer, David, Winston-Salem, N. C. 
Chapman, Don Wilton, Houston, Tex. 
Clark, Thomas Edison, Columbus, Ohio, 
(MC), USNR 
Clemmer, John Jasper, Albany, N. Y. 
Close, Henry Pletcher, Philadelphia, Pa. 
Cohen, Samuel E., Binghamton, N. Y. 
Coventry, William Dean, Duluth, Minn., 
(MC), AUS 


Darrow, Arthur Charles, St. Louis, Mo., 
(MC), AUS 

Derbes, Vincent Joseph, New Orleans, 
La. 

Dewey, George, Washington, D. C. 

Dickie, Helen Aird, Madison, Wis. 

Di Gregorio, Nicholas John, Brooklyn, 
N. Y., (MC), AUS 


Ecker, Henry Dunlop, Washington, D. 
C., USPHS 





Elliott, Robert William, St. Louis, Mo., 
(MC), AUS 
Elster, Benjamin Burt, Port Arthur, Tex. 


Fischer, Jacob Warren, Chicago, III. 
Fisher, A. Murray, Baltimore, Md. 
Flatow, Jerome Harold, Syracuse, N. Y. 
Goldfarb, Walter, New York, N. Y., 
(MC), AUS 


Guss, John Hiner, Staunton, Va. 


Hargis, William Huard, Jr., San Antonio, 
Tex., (MC), AUS 

Harvey, Robert Philip, 
(MC), AUS 

Herbut, Peter Andrew, Philadelphia, Pa. 

Hobbs, Thomas Gideon, Chicago, IIL, 
(MC), AUS 

Hodell, George Richard, Houston, Tex. 

Hodil, Elmer Raleigh, Allenwood, Pa. 

Horan, Michael Joseph, Jr., Rochester, 
Minn. 

Hubbard, Milton Edward, Los Angeles, 
Calif., (MC), AUS 

Hynes, Kyran Robert Emmett, Seattle, 
Wash. 


Denver, Colo., 


Indelicato, Joseph Carlino, Brooklyn, 
i # 
January, Lewis Edward, Iowa City, 


Iowa, (MC), AUS 
Jeffers, William Allen, Philadelphia, Pa., 
(MC), AUS 
Jones, Granville Lillard, Marlboro, N. J 


Kaliski, Sidney Richard, San Antonio, 
Tex. 

Kasich, Milosh, 
(MC), AUS 

Kimball, James LeRoy, Salt Lake City, 
Utah 

Kimbro, Robert 


(MC), AUS 


Weehawken, N. J., 


Willis, Cleburne, Tex. 
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Klatskin, Gerald, New Haven, Conn., 
(MC), AUS 

Levi, Zz Elliot, Baltimore, Md., (MC), 
AUS 


Levinson, Julian Paul, Pittsburgh, Pa. 

Levy, Herman Abraham, Chicago, III. 

Libin, Isaiah Edward, New York, N. Y., 
(MC), AUS 


Linsman, Joseph Francis, Washington, 
D. C., (MC), USA 

Lustok, Mischa J., Milwaukee, Wis., 
(MC), AUS 

Lyons, Harold Aloysius, Washington, 
D. C., (MC), USN 


Mares, Lumir Martin, Wenatchee, Wash., 
(MC), AUS 

Marquis, Harold Henry, San Francisco, 
Calif., (MC), AUS 

McTavish, Willson Alexander, 
Ont., Can. 

Mendell, Theodore H., Philadelphia, Pa., 
(MC), AUS 

Merves, Louis, Philadelphia, Pa., ( MC), 
AUS 

Morris, Milton Howard, Far Rockaway, 


N. Y. 


Te pronto, 


Nay, Richard Marion, Rochester, Minn., 
(MC), AUS 

Nolan, Don Edwin, Dayton, Ohio, (MC), 
AUS 


Odle, Sidney G., Pittsburgh, Pa. 


Pierce, Leslie Staebler, Greensburg, Pa., 
(MC), AUS 

Pohl, Arnold Waite, Albany, N. Y. 

Powell, William Nottingham, Temple, 
Tex. 

Pullen, Roscoe LeRoy, New Orleans, La 


Robinson, Joseph Franklin, Wilkes- 
Barre, Pa. 

Rosove, Leon, Santa Monica, Calif., 
(MC), USNR 

Rotter, Saul David, West Palm Beach, 


Fla. 
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Rupp, John Jerome, Santa Barbara, 
Calif., (MC), USNR 

Rutherford, Robert Bruce, Peoria, IIl., 
(MC), AUS 

Sauvageot, John Paul, Akron, Ohio, 


(MC), AUS 

Savage, Charles Linwood, Penns Grove, 

Shields, Ralph Kenneth, Bethlehem, Pa., 
(MC), AUS 

Shulack, Norman Richard, Brooklyn, N. 
Y., (MC), AUS 

Smith, Leslie Benjamin, Phoenix, Ariz., 
(MC), AUS 

Spicknall, Charles Gassaway, Washing- 
ton, D. C., USPHS 

Stein, Irwin Daniel, Mt. Vernon, N. Y., 


(MC), AUS 
Talkov, Robert Harold, Boston, Mass., 
(MC), AUS 


Tarr, Leonard, New York, N. Y., (MC), 
AUS 

Texon, Meyer, New York, N. Y. 

Townsend, Leslie M., Roselle Park, N. J 


Veatch, Everett Parker, Pasadena, Tex. 
Vickers, Martyn Andrew, Bangor, Maine 
Vilter, Richard William, Cincinnati, Ohio 


Wachstein, Maximilian, Middletown, 
N. Y. 

Waldman, Samuel, Brooklyn, N. Y. 

Webb, Richard Fouke, Pasadena, Calif., 
(MC), AUS 

Weickhardt, George Davis, Washington, 
em <. 


White, Paul Luke, Austin, Tex., (MC), 
AUS 
Wood, Donald Eugene, Indianapolis, 


Ind., (MC), AUS 
Wright, Donovan George, 
D. C., (MC), USN 


Washington, 


Zeis, Leander Bernard, Houston, Tex. 
Zeman, Frederic David, New York, N. Y. 
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Elections to Fellowship 


Agnew, George Harvey, Toronto, Ont., 
Can. 

Andrews, Cecil Lenzora, 
D. C., (MC), USN 
Arndt, Karl Frederick, Denver, 

(MC), AUS 
Arnold, Harry Loren, Jr., Honolulu, T. 
H. 


Washington, 


Colo., 


Baer, Samuel, Philadelphia, Pa. 

Bauerlein, Theodore Charles, Salt Lake 
City, Utah 

Berliner, Kurt Joseph, New York, N. Y. 

Bradford, Henry Alexander, Detroit, 
Mich., (MC), AUS 

Briggs, John Francis, St. Paul, Minn. 

Clagett, A(ugustus) Henry, Jr., Phila- 
delphia, Pa. 

Clement, David 
(MC), AUS 

Cohen, Abraham George, New York, N. 
Y., (MC), AUS 

Cohen, Samuel James, Brooklyn, N. Y. 

Comeau, Wilfrid Joseph, Bangor, Maine, 
(MC), AUS 


Hale, Buffalo, N. Y., 


Dack, Simon, New York, N. Y. 

Dawber, Thomas Royle, Washington, D. 
C., USPHS 

Dine, William Clay, Jr., Amarillo, Tex., 
(MC), AUS 

Donovan, Maurice 
tady, N. Y. 


Anthony, Schenec- 


Engelhardt, Hugo Tristram, Houston, 
Tex. 
Eppinger, Eugene Charles, Boston, 


Mass., (MC), AUS 

Escamilla, Roberto Francisco, San Fran- 
cisco, Calif.. (MC), AUS 

Evans, Edgar Ernest, Penns Grove, N. J. 

Fagin, I(rving) Donald, Detroit, Mich., 
USPHS (R) 

Feder, Isidore Albert, Brooklyn, N. Y., 
(MC), AUS 

Fein, Harry David, New York, N. Y., 
(MC), AUS 

Fisher, James Brookbank, Wichita, Kan. 

Flynn, John Molloy, Boston, Mass. 

Foran, Francis Leo, Chicago, III. 


Foulger, Margaret P. H., Philadelphia, 
Pa. 

Green, Harold David, Winston-Salem, 
N. C. 


Hathhorn, Harold Ellsworth, Youngs- 
town, Ohio, (MC), AUS 

Hopkins, B. Smith, Jr., Urbana, IIl. 

Houston, Robert Alexander, Sunbury, 


Pa. 


Jaffe, Louis, Detroit, Mich., (MC), AUS 

Jones, Stewart Hayner, Boston, Mass. 

Joyce, Frank Thomas, Chickasha, Okla., 
(MC), AUS 


King, Boyd G., Cleveland Heights, Ohio, 
(MC), AUS 

King, William David, Washington, D. C., 
USPHS 

Kinsey, Roy Elias, 
(MC), AUS 

Kotte, John Harold, Cincinnati, Ohio 

Kruger, Alfred Leon, Jersey City, N. J., 
(MC), AUS 

Kurz, Edward Royal Henry, Brooklyn, 
N. Y., (MC), AUS 


Kyser, Franklin Arthur, Evanston, IIl. 


Peekskill, N. Y., 


LeWinn, Edward Bernard, Philadelphia 
Pa. 

Lewis, Leon, New York, N. Y.., 
USNR 

Lilga, Harris Vincent, Petoskey, Mich., 
(MC), AUS 

Lipschutz, Louis Sanderson, 
Mich., (MC), AUS 


Lynch, John Phillip, Richmond, Va. 


(MC), 


Detroit, 


Manchester, Robert Case, Norfolk, Va 
(MC), USNR 

Marshall, Edward Allen, Cleveland, Ohio 
(MC), AUS 

Massie, Edward, St. Louis, Mo. 

McCloskey, Bernard J., Johnstown, Pa 

McFarland, Julian Ecwart, Ames, Iowa, 
(MC), USNR 

Melamed, Samuel, New York, N. Y., 
(MC), AUS 

Meneely, 
Tenn. 


George Rodney, Nashville 
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Michalover, Saul, Brooklyn, N. Y., Soffer, Louis Julius, New York, N. Y. 


(MC), AUS Solomon, Saul, New York, N. Y., (MC), 
AUS 
Newburger, Robert Anton, New York, Steinberg, Morris Feldman, Brooklyn, 
N. Y., (MC), AUS N. Y., (MC), AUS 
Stuart, Charles Keith, Hamilton, Ont., 
Parks, Harry, Atlanta, Ga. Can. 


Peake, John Day, Mobile, Ala. 
Taub, Samuel James, Chicago, IIl. 
Raab, Wilhelm, Burlington, Vt. Tempel, Carl Willard, Washington, D. 
Reeser, Richard, Jr., Daytona Beach, Fla. C., (MC), USA 
Reinhart, Harry Louis, Columbus, Ohio Thomas, Paul Jasper, Dallas, Tex. 
Rippy, Edwin Luther, Dallas, Tex., 
(MC), AUS Van Alstyne, Walter Kent, Binghamton, 
Russek, Henry Irving, Brooklyn, N. Y., N. Y. 
USPHS (R) 
Withers, Orval Raymond, Kansas City, 


Saxe, Earl, Topeka, Kan., (MC), AUS Mo. 
Schiller, Israel Abraham, Brooklyn, N. 
Y., (MC), AUS Yeager, Robert Lee, Jr., Pomona, N. Y. 
Schwartz, Louis Adrian, Detroit, Mich., Young, Ellis William, Pittsburgh, Pa., 
(MC), USNR (MC), AUS 


Shutkin, Michael W., Milwaukee, Wis. 
Smith, Kenneth McLane, Columbus, Ziskin, Thomas, Minneapolis, Minn., 
Ohio, and Pasadena, Calif. (MC), AUS 


The Committee on Fellowships and Awards met at the College Headquarters on 
November 17 and carefully considered the credentials of five applicants for Research 
Fellowships in Medicine for a period of one year beginning January 1, 1946, with an 
annual stipend ranging from $1,800 to $2,500. 

At its meeting held on November 18, the Board of Regents awarded a Research 
Fellowship in Medicine to Dr. Kenneth Austin Evelyn of Montreal, Canada, to work 
in the Department of Pathology, McGill University, under Professor Duff, and at the 
Royal Victoria Hospital under Dr. Jonathan Meakins, on the Pathogenesis and Treat- 
ment of Hypertension. Dr. Evelyn has already made his mark in scientific clinical 
research and served with distinction as Commander of the Biophysics Laboratory of 
the RCAF in Montreal. 

The Committee also carefully studied nine other applications for Clinical Fellow- 
ships in Medicine for the year 1946, with an annual stipend ranging from $1,800 to 
$3,000, depending on individual circumstances. These Clinical Fellowships may 
start at any time during 1946 and are not renewable. They are designed primarily 
for physicians honorably discharged from the Armed Forces who are Fellows, As- 
sociates or prospective candidates for Associateship in the College. The Committee 
recommended Clinical Fellowships for five of the nine candidates: 


Dr. Joseph Michael Barker, Arlington, Virginia, 
to work with Dr. Frank Wilson at the University 
of Michigan Hospital. 


Dr. Norman Leo Cressy, Beverly, Massachusetts, 
to work in the Department of Medicine, Yale 
University, under Dr. Francis G. Blake. 
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Dr. John Bamber Hickam, Dayton, Ohio, 
to work with Dr. Eugene Stead at Emory 
University, Atlanta, Georgia. 


Dr. John Scott Hunt, Lexington, Kentucky, 
to work with Dr. Hugh Morgan at Vanderbilt 
University, Nashville, Tennessee. 


Dr. Philip Anthony Tumulty, Washington, D. C., 
to work with Dr. Warfield Longcope at the 
Johns Hopkins Hospital, Baltimore, Maryland. 


_ The Committee invites attention to the fact that funds are still available for. two 
additional Research Fellowships for 1946, and that applications may be submitted not 
later than April 1, 1946. Four or five additional Clinical Fellowships may be awarded 
to outstanding candidates at any time during the coming year, preferably before April 
1, 1946. Further information and application blanks may be obtained by contacting 
the Educational Director at 4200 Pine Street, Philadelphia 4, Pa. 


The Committee on Educational Policy of the Board of Regents, at a meeting 
at the College Headquarters on November 17, approved in general the following out- 
line of proposed postgraduate courses for the Spring and Autumn of 1946 (Number 
of courses indicated in parenthesis) : 

Allergy (2), Arthritis (3), Cardiology (2), Chemo-therapeutics (1), Chest 
Diseases (2), Gastro-enterology (3), General Medicine (3), Hematology (1), Internal 
Medicine (4), Metabolic Diseases and Nutrition (1), Pathological-physiology of 
Disease (1), Peripheral Vascular Diseases (2), Psychiatry and Neurology (2), 
Psychosomatic Medicine (1). 

The details of organization of these courses will be worked out by the Office of 
the Educational Director and, when available, a prospectus will be sent to each Mem- 
ber of the College, listing the location, duration and Director of each course. Watch 
for further announcements in succeeding issues of this journal. 


The Educational Director has been in touch with each Regent and Governor of 
the College, requesting information concerning available residencies in medicine, 
assistantships, teaching positions and research assignments throughout the country 
in an attempt to organize a helpful postwar program for the benefit of our returning 
medical officers from the Armed Forces. At the present writing some 1,600 members 
of the College are still in uniform, serving their country. The majority of these medi 
cal officers will be returned to an inactive duty status within the next three to six 
months, or sooner. One of the functions of the Educational Director is to provide 
in so far as possible, personal counsel and advice in the matter of further training 
for our younger veteran members, and a list of desirable locations for the practice of 
Internal Medicine and its allied specialties for older medical officers upon their release 
from active military duty. 

The College in no way will act as a placement bureau but will endeavor to secure 
information of value in allocating and aiding transition of Reserve Medical Officers 
in their return to civilian medicine. 

The College requests all Members in civilian life to forward immediately to its 
Educational Director any information concerning available residencies, assistantships, 
teaching positions and research assignments and/or desirable places for the practice of 
Internal Medicine. 
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The meeting was concluded in the evening with a dinner session and an address 
by Dr. Robert S. Stone, Professor of Radiology, University of California, and Visit- 
ing Professor of Roentgenology, University of Chicago, on “The Implications of the 
Atomic Age for Medicine.” 


Colonel Henry M. Thomas, Jr., F.A.C.P., Consultant in Medicine, 1943-1945, 
Southwest Pacific Area, and AFWESPAC, addressed the Medical Conference of the 
Sixth Service Command at the Drake Hotel, Chicago, Ill., November 9, on “Schisto- 
somiasis Japonica.” 


The American College of Radiology has announced the first of a projected series 
of postgraduate courses sponsored by that organization in conjunction with selected 
teaching institutions, during the week of February 4, 1946, at the Philadelphia County 
Medical Society Building. This first and experimental course, patterned after similar 
courses conducted by The American College of Physicians and The American College 
of Surgeons, will be jointly sponsored by The American College of Radiology and 
The Philadelphia Roentgen Ray Society. The course will be under the direction of 
Dr. Eugene Pendergrass, F.A.C.P., of the University of Pennsylvania. The course 
will include practical consideration of therapy problems concerned with the physics 
of radium and roentgen rays; carcinoma of the female genital tract; carcinoma of 
the breast; carcinoma of the head and neck; carcinoma of the skin; treatment of in- 
fections; radiation treatment of blood dyscrasias and lymphoblastomas; cancer de- 
tection clinics and important developments in cancer research. 

Advance registrations should be made with the Commission on Education, Ameri- 
can College of Radiology, 20 N. Wacker Drive, Chicago 6, IIl. 


The 15th Annual Spring Clinical Conference of the Dallas Southern Clinical 
Society will be held at the Hotel Adolphus, Dallas, Tex., March 18-21 inclusive, 1946. 


LIEUTENANT COMMANDER M. LEONARD GOTTLIEB LIBERATED 


Lieutenant Commander M. Leonard Gottlieb, (Associate), (MC), USNR, 
formerly of New York City, who entered the Medical Corps of the Navy in the very 
early stages of the War, was taken prisoner on Guam and was in a prisoner of war 
camp in Japan for more than four years, having been liberated with the coming of 
the American troops. He has returned to America, and at last advice was attached 
to St. Albans Hospital in New York City. 


Lieutenant Colonel Thomas H. Tomlinson, F.A.C.P., Thomasville, N. C., has been 
awarded the Legion of Merit, with the following citation: “He developed and closely 
supervised the theater hospitalization program and participated to a great extent in 
the development of all other theater medical plans. Through his untiring efforts and 
organizational ability he has successfully codrdinated the medical activities in this 
theater (India-Burma) for a period of over thirty-three months.” 

Colonel Tomlinson is in the United States Public Health Service and has been 
with the executive office of the theater surgeon. He first arrived in the China-Burma- 
India theater in March, 1942, to help institute the first medical precautions for 
American forces there. He spent a part of 1942 with United States forces in the 
Middle East, then returned to India on permanent assignment. 


A new bi-monthly medical journal, Geriatrics, devoted to research and clinical 
reports on the processes and the diseases of the aged and aging, will appear in January 
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under the editorship of Dr. A. E. Hedback, who has been the editor of Modern Medi- 
cine since its inception. Other journals published by Modern Medicine Publications 
include The Journal-Lancet and Modern Medicine. 


At a recent meeting of The Maryland Association of Private Practicing Psy- 
chiatrists, Dr. Wendell S. Muncie, F.A.C.P., Baltimore, Md., was elected Chairman, 
and Dr. Horace K. Richardson, F.A.C.P., Baltimore, Md., was elected Vice-Chairman. 

Dr. Muncie was recently elected Chairman of the new Medical Advisory Board in 
the reorganization plans of The Mount Hope Retreat, Baltimore, Md. Dr. Richard- 
son was recently elected Secretary of Medical Advisory Board of the newly created 
Seton Institute in Baltimore. The Seton Institute is a name selected to replace the 
former title of “The Mount Hope Retreat,” a 600-bed psychiatric hospital. 


The Institute of Medicine of Chicago conducted a conference on the control of 
tuberculosis in a metropolitan area, at the Palmer House, Chicago, IIl., November 
13-14. Participating in the program were recognized authorities, local and national, 
in the field of tuberculosis, rehabilitation and public health. There was also a 
scientific exhibit. 


The American College of Radiology conducted a program and banquet com- 
memorating the fiftieth anniversary of the discovery of x-ray, at the Palmer House, 
Chicago, Ill., November 8, the meeting being sponsored locally by The Chicago Roent- 
gen Society, The Chicago Medical Society, The Institute of Medicine of Chicago and 
The Physics Club of Chicago. 

Dr. Maurice S. Segal, F.A.C.P., Assistant Professor of Medicine, Tufts College 
Medical School, Boston, Mass., addressed The Hartford (Connecticut) Medical So- 
ciety, October 1, on “The Management of Serious Respiratory Disease with Par- 
ticular Reference to Inhalational Therapy.” Dr. Segal also gave an address on 
“Penicillin Aerosol in the Management of Lobar Pneumonia, Bronchiectasis, Lung 
Abscess and Infective Bronchial Asthma,” at the Pratt Diagnostic Hospital on 
October 24. 


The State Medical Society of Wisconsin held its 1946 Annual Meeting at the 
Milwaukee Auditorium and the Schroeder Hotel, Milwaukee, October 7, 8 and 9. 


Dr. Joseph E. Flynn (Associate) was released from the Army of the United 
States on October 26, 1945, to accept an assistant professorship in the Department 
of Pathology at Columbia University College of Physicians and Surgeons, New York 


City. 


Dr. R. H. Kampmeier, F.A.C.P., Associate Professor and Acting Director of 
the Department of Medicine, Vanderbilt University School of Medicine, recently 
returned from a 90-day tour of temporary duty with the Army in the European 
Theater. As a Consultant to the Office of the Surgeon General, he acted as clinician 
on one of the teams making surveys of the nutritional status of the civilian popula- 
tion in the larger cities of the American occupation zone in Germany. 


The American Academy of Ophthalmology and Otolaryngology will hold its An- 
nual Session at the Palmer House, Chicago, October 13-17, 1946. 
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The American Academy of Allergy held its Second Annual Meeting at the 
Palmer House, Chicago, December 10-11, under the Presidency of Dr. Oscar Swine- 
ford, Jr., F.A.C.P., Charlottesville, Va. Numerous Fellows of The American College 
of Physicians appeared on the program. The American Academy of Allergy is an 
amalgamation of The American Association for the Study of Allergy and The So- 
ciety for the Study of Asthma and Allied Conditions. 


The Michigan State Medical Society will conduct its 8lst Annual Session at the 
Book-Cadillac Hotel, Detroit, September 25-27, 1946. 


Dr. IsAAc STARR ELEcTED DEAN, UNIVERSITY OF PENNSYLVANIA SCHOOL 
oF MEDICINE 


Dr. Isaac Starr, Professor of Therapeutics at the University of Pennsylvania 
School of Medicine, during November was elected dean of the School, to succeed Dr. 
William Pepper, who is becoming dean emeritus. Dr. Starr graduated from the 
University of Pennsylvania School of Medicine in 1920, having previously received 
his degree of Bachelor of Science from Princeton University. He interned at the 
Massachusetts General Hospital, Boston. He became an instructor in the Depart- 
ment of Pharmacology at the University of Pennsylvania in 1922. He became Hart- 
zell Research Professor of Therapeutics in 1933, being the first to hold that professor- 
ship. He is widely known for developing the heart gauge, which provides informa- 
tion not obtainable by stethescope or ordinary blood pressure apparatus. During the 
War he devoted much time to research in military medicine, and served on the Na- 
tional Research Council as chairman of a subcommittee on pharmacy which prepared 
a technical manual for the Army. He is treasurer of the College of Physicians of 
Philadelphia, a past president of the American Society for Clinical Investigation, a 
member of the Council on Pharmacy and Chemistry of the American Medical Asso- 
ciation, and a member of the Revision Committee of the U. S. Pharmacopoeia. He 
is on the editorial board of the American Heart Journal and is a member of the As- 
sociation of American Physicians, the American Association for the Advancement 
of Science, the American Physiological Society and the American Society of Pharma- 
cology and Therapeutics. 


ANNOUNCEMENT OF VAN METER PRIZE AWARD 


The American Association for the Study of Goiter again offers the Van Meter 
Prize Award of three hundred dollars and two honorable mentions for the best essays 
submitted concerning original work on problems related to the thyroid gland. The 
Award will be made at the Annual Meeting of the Association which will be held in 
Chicago, Illinois, in April or May, 1946, provided essays of sufficient merit are 
presented in competition. 

The competing essays may cover either clinical or research investigations; should 
not exceed three thousand words in length; must be presented in English; and a type- 
written double spaced copy sent to the corresponding Secretary, Dr. T. C. Davison, 
207 Doctors Building, Atlanta 3, Georgia, not later than February 20, 1946. The 
Committee, who will review the manuscripts, is composed of men well qualified to 
judge the merits of the competing essays. 

A place will be reserved on the program of the Annual Meeting for presentation 
of the Prize Award Essay by the author if it is possible for him to attend. The 
essay will be published in the Annual Proceedings of the Association. This will not 
prevent its further publication, however, in any journal selected by the author. 
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Dr. Edward L. Turner, F.A.C.P., Bradford, Pa., has been appointed Dean of the 
new Medical School of the University of Washington. Dr. Turner graduated in 
medicine from the University of Pennsylvania in 1928, and for about ten years was 
associated with the American University of Beirut, Syria, as head of the department 
cf physiology, head of the department of medicine and as acting dean of the medical 
school. He returned to this country about 1938, when he accepted the presidency of 
the Meharry Medical College at Nashville, Tennessee, where he served as professor 
of medicine and head of the department until 1944 


Dr. George C. Dunham, F.A.C.P., recently resigned as president of the Institute 
of Inter-American Affairs due to ill health. However, he will continue as chairman 
of the Board of Directors 

Dr. Stuart Graves, F.A.C.P., University, Alabama, has become dean emeritus and 
professor of pathology emeritus at the Medical College of Alabama. The new 4-year 
Medical School has already been moved to Birmingham, and Dr. Roy R. Kracke is 
Dr. Graves will continue some of his work in medical education, and will 


the dean 
yf admissions for 


occupy an office in the department of biology, and act as director « 
the Medical College, and as an adviser to pre-medical students. 


Dr. C. C. Carpenter, F.A.C.P., has relinquished his duties as director of the 
| 
3owman Gray School of Medicine, 


department of pathology and bacteriology at the 
Dr. Robert 


Winston-Salem, because of pressure of administrative duties as dean. 
P. Morehead. F.A.C.P.. Wake Forest. will assume the duties as director of this de 


partment 


Colonel George M. Powell, (MC), (Associate) has been made Assistant Chiet 


Health Officer of the Panama Canal. 


Dr. Christopher G. Parnall, F.A.C.P., Rochester, N. Y., retired on September 30 
as Medical Director of the Rochester General Hospital after serving for twenty years. 
The Acting Medical Director succeeding Dr. Parnall is Dr. Frank C. Sutton. 


Dr. Walter P. Anderton, F.A.C.P., New York City, has been elected Secretary 
of the Medical Society of the State of New York 


Dr. Bradford ]. Murphey, F.A.C.P., Denver, Colo., has been elected Secretary of 


the Colorado State Medical Society, for a 3-year term. 


Dr. Thomas P. Findley, Jr., F.A.C.P., New Orleans, La., is Research Director 
of the Alton Ochsner Medical Foundation for research in chemistry. A grant of 
$5,000 was recently made to the Foundation by Smith, Kline and French, pharmaceuti- 


cal manufacturers, of Philadelphia. 


Major General Norman T. Kirk, F.A.C.P., Surgeon General of the United States 
Army, has been awarded the Distinguished Service Medal by General Somervell 
Commanding General of the Army Service Forces, in recognition of his “outstanding 
leadership in directing the largest Medical Department in the history of the 
United States Army.” 





() 


f 
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Brigadier General Henry C. Coburn, Jr., F.A.C.P., Post Surgeon at Fort Bragg, 
N. C., has been retired following thirty-seven years of service with the Army. He 
was a native of Washington, D. C., and was commissioned into the Army Medical 
Corps in 1908. He served in the Philippines and North China in his early Army 
career, and in World War I, holding the French Chevalier Legion of Honor and 
Victory Medal with star for his outstanding services. General Coburn was Chief 
of the Medical Service at Fort Sam Houston, Tex., and at Walter Reed General 
Hospital prior to his position of Post Surgeon at Fort Bragg. 


srigadier General William L. Hart, F.A.C.P., Surgeon of the Eighth Service 
Command, will retire from active duty on December 31, 1945, concluding his thirty- 
seventh year of service with the United States Army Medical Department. He 
entered the Army Medical Corps in 1908 as a First Lieutenant, and spent several of 
his early years of service in the Philippines and in Mexico, and during World War I, 
in France and Germany. In 1940, then a Colonel, General Hart was appointed 
Surgeon of the Eighth Service Command, and was recently promoted to the rank of 
Brigadier General. 


Colonel Leon L. Gardner, (MC), F.A.C.P., formerly in charge of Public Re- 
lations and Military Intelligence, Office of the Surgeon General, has been appointed 
Director of the Army Medical Library. 


The following four Medical Department Colonels, recently nominated by Presi- 
dent Truman for promotion to Brigadier Generals, have received confirmation of said 
promotions: William C. Menninger, Director of the Neuropsychiatry Consultants 
Division, Office of the Surgeon General; Robert M. Hardaway, F.A.C.P., Com- 
manding Officer of Bushnell General Hospital; Sidney L. Chappell, F.A.C.P., Com- 
manding Officer of the England General Hospital; Edward A. Noyes, F.A.C.P., 
Surgeon of the Fifth Service Command. 


Dr. Howard K. Petry, F.A.C.P., Harrisburg, Pa., has been elected President-Elect 
of the Medical Society of the State of Pennsylvania. 


Blood—The Journal of Hematology is a new journal to start publication in Jan- 
uary, 1946. Dr. William Dameshek, F.A.C.P., Boston, will be the editor-in-chief. 
Among the associate editors will be Dr. Charles A. Doan, F.A.C.P., Columbus; Dr. 
Thomas Hale Ham, F.A.C.P., Edgewood Arsenal, Md.; and Dr. Maxwell M. Win- 
trobe, F.A.C.P., Salt Lake City. The editorial office will be at 25 Bennett St., Boston. 


CouRSE IN ELECTROCARDIOGRAPHIC INTERPRETATION 


Dr. Louis N. Katz, F.A.C.P., Chicago, will direct a course in electrocardio- 
graphic interpretation for graduate physicians at the Michael Reese Hospital, Chicago, 
starting Wednesday, February 13, for twelve weeks, 7:00 to 9:00 p.m: Further in- 
formation and a copy of the program may be obtained on application to the cardio- 
vascular department, Michael Reese Hospital. 
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War-TIME GRADUATE MEpbDICAL MEETINGS 


Recion No. 4 (Eastern Pennsylvania, Delaware, New Jersey)—Dr. B. P. Widmann, 
Chairman; Dr. J. S. Rodman, Dr. S. P. Reimann. 


U. S. Naval Hospital, Philadelphia, Pennsylvania 


December 28—Difficulties in the Diagnosis of Surgical Lesions of the Upper Urinary 
Tract—Dr. Leon Herman 


Recion No. 24 (Southern California)—Lt. Comdr. G. C. Griffith, Chairman; Capt 
H. P. Schenck, Dr. J. Churchill, Dr. W. Morrison, Maj. N. Nixon 


Birmingham General Hospital, Van Nuys, California 
December 26—Neuro-Surgery—Captain Everett Dickinson 

A.A.F. Regional Station Hospital, March Field, California 
December 18—Acute Nephritis—Dr. John S. Lyttle 


Station Hospital, Camp Cooke, California (afternoon session) and Hoff Genera 
Hospital, Santa Barbara, California (evening session) : 


December 19—Problems in Tuberculosis—Commanders W. L. Rogers and A. \\ 


Hobby 
Torney General Hospital, Palm Springs, California: 


December 18— Hemolytic Streptococcal Respiratory Infections and Theiu Sequelae 
Commander Robert E. Solley 


U. S. Naval Hospital, Santa Margarita Ranch, Oceanside, California 


December 27—Problems Associated with the Surgery of the Biliary Tract—Captain 


Howard K. Gray. 

U. S. Naval Hospital, Long Beach, California 
December 19—Low Back Pain—Major Samuel Weaver 

U’. S. Naval Hospital, Corona, California 


December 27—The Use of Products of Fibrinogen and Thrombin in Otolaryngology 
Captain Harry P. Schenck 
U. S. Naval Air Training Station, San Diego, California: 


December 21—The Penicillin Treatment of Syphilis and Gonorrhea—Commandet 


W. W. Duemling 


A.A.F. Regional and Convalescent Hospital, Santa Ana Army Air Base, Cali 
fornia 


December 18—Compound Fractures—Commander P. E. Mc Masters. 
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OBITUARIES 
DR. MILES JOHN BREUER 


Miles John Breuer, M.D., F.A.C.P., Los Angeles, Calif., died October 14, 
1945, at the Veterans’ Hospital at Sawtelle, Los Angeles. Dr. Breuer was 
born in Chicago, IIl., January 3, 1889; received his premedical training at the 
University of Texas and his medical training at Rush Medical College, 
Chicago, graduating in 1915; he held the degrees of B.A. and M.S. from 
the University of Texas; he was a member of the Phi Beta Kappa, Phi 
Gamma Mu, and Sigma Xi Fraternities. 

Dr. Breuer served during the First World War at home and in France. 
He was for many years located in Lincoln, Nebraska, but after a long illness 
removed to California about 1943, and for a time was located in Oakland, 
later moving to Los Angeles. He was a member of the American Heart 
Association, National Tuberculosis Association, Los Angeles County, and 
California State Medical Societies; Fellow, American Medical Association, 
American Society of Clinical Pathologists, and the American College of 
Physicians, the latter since 1922. He was also a Diplomate of the American 
Board of Internal Medicine. He was the author of many published papers 
and of a book entitled ‘Physiotherapy Technic.” 


DR. JESSE SHOUP 


Jesse Shoup, B.S., M.D., (Associate), Washington, D. C., died July 21, 
1945, at Doctors Hospital at the age of 80. He resided at 200 Maryland 
Avenue, N.E. 

Dr. Shoup was born in 1865 near Dayton in Green County, Ohio. He 
received the degree of Bachelor of Science from Ohio Normal University in 
1888 and graduated from the Jefferson Medical College of Philadelphia in 
1891. The same year he began practicing medicine in Dayton, Ohio. A 
few years later, 1894, he secured his license to practice in the District of 
Columbia and continued to serve the District as a general practitioner for 
half a century. He had held staff appointments at Providence, Sibley and 
Garfield Hospitals. 

He was a member of the old American Congress on Internal Medicine, 
and by virtue thereof became an Associate of the American College of 
Physicians in 1926, when the Congress was merged with the College. 

Dr. Shoup had been affiliated with both the Medical Association of the 
District of Columbia and the Medical Society of the District of Columbia, 
becoming a member of the former in 1896 and of the latter in 1902. He 
had been a Life Member since 1937. 

He was a Fellow of the American Medical Association, a member of the 
Washington Heart Association, and a charter member of the Washington 


Medical and Surgical Society 
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His wife, Mrs. Anna Shoup, survives him, together with a brother, 
Arthur A. Shoup, and a sister, Miss Olive Shoup, both of Dayton, Ohio. 
Wa tace M. Yater, M.D., F.A.C.P., 


Governor for the District of Columbia 


DR. PAUL BROWN WELCH 


Paul Brown Welch, M.D., F.A.C.P., Miami, Florida, died May 6, 1945 
Dr. Welch was born November 23, 1889, at Wauneta, Kansas. He was a 
graduate of the University of Illinois and became nationally known in his 
specialty of Gastroenterology. He was the author of numerous and 1im- 
portant papers pertinent to his field and was recognized as one of the leading 
specialists in the South. He had been Chief of the Gastroenterological 
service at Jackson Memorial Hospital since 1934. During his many years 
of residence in that area he became widely and favorably regarded, not alone 
for his unusual talents but also because of his personal charm and his uni- 
versal liking for patients, friends, and colleagues. His untimely demise will 
long be regretted by those who knew him well and were privileged to enjoy 
his friendship 

C. Frepertc Rocue, M.D., F.A.C.P 


DR. KENDAL FROST 


Dr. Kendal Frost, for many years one of the foremost dermatologists on 
the Pacific Coast, died on September 28, 1945, at his home in Los Angeles, 
California 

Dr. Frost was a member of a pioneer Los Angeles tamily; he was a 
graduate of the University of California and of Rush Medical College. He 
later studied in Paris and after serving as an officer in World War I he 
acted as a member of Herbert Hoover's Belgian Relief Commission. Re 
turning to California after the war he early decided to specialize in derma- 
tology and syphilology and from then on rose steadily until at the time of 
his death he had been prominent in practically all work connected with his 
specialty. 

For many years he was Clinical Professor of Medicine (Dermatology 
and Syphilology), at the University of Southern California, and Chairman 
of this department at the Los Angeles General Hospital; he was a member 
of the American Medical Association, the American Dermatological Asso 
ciation, the California Medical Association, the Los Angeles County Medical 
Society, Los Angeles Academy of Medicine, the Los Angeles Dermatological 
Society and the Los Angeles Symposium Society; on the staff of the Hos- 
pital of the Good Samaritan and of St. Vincent’s Hospital and Consulting 
Dermatologist for the Children’s Hospital and the Santa Fe Hospital. He 
also was a member of the Los Angeles Museum Patron’s Association, the 


California Club and Theta Delta Chi Fraternity. 
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Dr. Frost was a man of high moral character, particularly high stand- 
ards, and outstanding in his field; he will be greatly missed by all members 
of the profession in Los Angeles. He is survived by his widow, one son, 
Kendal, Jr. and one daughter, Rebecca. 

Roy E. Tuomas, M.D., F.A.C.P., 
Governor for Southern California 


DR. GEORGE ARGALE HARROP 


Dr. George Argale Harrop died of heart disease on August 4, 1945, at 
the Presbyterian Hospital, New York City. 

Dr. Harrop was born in Peru, Illinois, in 1891, attended Harvard (A.B., 
1912) and Johns Hopkins (M.D., 1916). He did his postgraduate work at 
the University of Copenhagen, and then after a short period at the College 
of Physicians and Surgeons of Columbia University was called to assist in 
the organization of medical science at the Peking Union Medical College. 
Returning from China in 1924, he was appointed Assistant Professor of 
Medicine at Hopkins and Associate Physician in the Johns Hopkins Hospital. 
He was here from 1925 to 1937 and largely concerned with research on 
metabolism and endocrinology. 

When the Squibbs Institute for Medical Research was founded in 1937 
Dr. Harrop was appointed Director of Research, and in 1943 was elected 
a vice-president of the company. On taking up his work with the Institute 
he moved to Princeton and in 1938 received an appointment from Princeton 
Univ ersity as lecturer in biology. 

At the Squibbs Institute Dr. Harrop had much to do with large scale pro- 
duction of penicillin, as well as directing research in malaria, the treatment 
of shock, and other problems. At the University his research was on funda- 
mental problems of mammalian physiology, beyond which he was always 
ready to encourage and help staff members and advanced students. He had 
established a real place among the Princeton faculty, and one of his fellow 
faculty members said of him “He was a brilliant investigator and, withal, 
a fine and cultured gentleman. He will be keenly missed as a member of 
Princeton’s scientific community.” 

Dr. Harrop also served as Medical Consultant to the Middlesex General 
Hospital, New Brunswick; he was a Diplomate, American Board of Internal 
Medicine; Fellow, since 1931, of the American College of Physicians; Fel- 
low, the American Scandinavian Foundation; Member, American Society of 
Biological Chemists, Society for Experimental Biology and Medicine, New 
York Academy of Medicine, American Clinical and Climatological Associa- 
tion, and Societe Biologique of Paris. He was the author of “Management 
of Diabetes” 1925, and “Diet in Disease” 1930, as well as numerous articles 


on metabolism and dietetics. 
Surviving are his wife, Mrs. Esther Caldwell Harrop; three sons, George 
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Argale Harrop 3d, William Caldwell and David Cole Harrop, and a 
daughter Esther Harrop. 
Georce H. Laturope, M.D., F.A.C.P., 
Governor for New Jersey 


DR. WILLIAM A. GROAT 


William Avery Groat, M.D., F.A.C.P., Syracuse, N. Y. Born, Canas- 
tota, N. Y., 1876; M.D. Syracuse University College of Medicine, 1900; for 
many years, Professor of Clinical Pathology at his alma mater and a Trustee 
of the University; Senior Attending Physician and Director, Hazard Me- 
morial Laboratory, Syracuse Memorial Hospital; Senior Attending Physi- 
cian, Diseases of Metabolism, and Director of the Jacobson Memorial 
Laboratory, St. Joseph Hospital; Consultant, University, City and Syracuse 
Psychopathic Hospitals; Chairman, Advisory Committee on Public Health, 
City of Syracuse; Former President, Medical Society of the State of New 
York and Syracuse Academy of Medicine; member of the House of Dele- 
gates, American Medical Association, 1939, 1940 and 1942; member, Ameri- 
can Association of Immunologists, American Association for the Study of 
Goiter, American Society of Clinical Pathologists and the Association for 
the Study of Internal Secretions; Diplomate, American Board of Internal 
Medicine; Fellow of the American College of Physicians since 1926; served 
during World War I; Lt. Col., Medical Officers Reserve Corps, at the time 
of his death; member of the Management Committee of the New York State 
Journal of Medicine; died September 9, 1945, aged 68, of chronic myo- 
carditis and cerebral arteriosclerosis. 

In addition to the above he was a member of two Medical clubs in Syra- 
cuse, N. Y., i.e. the Thursday night Club and the Hiawatha Club. 

Dr. Groat’s major interest in Internal Medicine was hematology and 
metabolic diseases. He was the first one in Syracuse to carry out the Was 
sermann reaction and for several years before the New York State labora 
tories undertook their routine performance Dr. Groat made many such tests 
for the physicians in Syracuse and the surrounding territory. He rendered 
very valuable service to the physicians in the community. He made several 
original observations in hematology and metabolic diseases which were r¢ 
ported in the literature 

Dr. Groat had a scientific, inquiring mind. He was greatly admired by 
his friends and patients. He was frequently consulted on problems in hema- 
tology and metabolic diseases by physicians in Central, Northern and South 
ern New York who regarded his opinion very highly. 

At the death of Dr. Groat Syracuse lost one of its most valuable physi 
cians. 

KpwArD C. Retrenstern, M.D., F.A.C.P., 
Syracuse, N. Y. 
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COLONEL THOMAS WARD BURNETT 


Thomas Ward Burnett, M.D., F.A.C.P., died suddenly on October 19, 
1945. Colonel Burnett retired from the Medical Corps of the regular Army 
on June 30, 1945, and since that time had been residing at the Hotel Henry 
Hudson in New York City. 

Colonel Burnett was born at Summit, New York, in 1882. He attended 
Wesleyan University for three years, and graduated in medicine from Co- 
lumbia University College of Physicians and Surgeons in 1908. He was a 
resident intern at the New York Hospital, 1908-10, and thereafter practiced 
medicine and engaged in hospital work at White Plains, New York, for a 
year. He entered the Medical Corps of the United States Army and studied 
at the Army Medical School in Washington, D.C. His career was devoted 
to the usual assignments of a medical officer in the Army; he filled assign- 
ments at Army posts in various parts of the United States and at Army 
installations in the Pacific. 

He was the author of a considerable number of publications appearing 
in various medical journals. He was a member of the Association of Muili- 
tary Surgeons of the United States, an honorary member of the American 
Medical Association, and had been a Fellow of the American College of 
Physicians since 1936. 

He was a genial gentleman, was possessed of broad interests and much 
enthusiasm. He exhibited an active interest in medical progress and was at 
all times an enthusiastic Fellow of the College. 


DR. BEVERLEY RANDOLPH TUCKER 


Dr. Beverley Randolph Tucker of Richmond, Virginia, was born on 
April 26, 1874. He received his academic education at the Virginia Military 
Institute and later received the Degree of Doctor of Medicine at the Medical 
College of Virginia in 1905. An internship followed in 1905-1906 at the 
Orthopedic Hospital and Infirmary for Nervous Diseases, Philadelphia. 
Subsequently, Dr. Tucker engaged in postgraduate work at Ward's Island, 
New York, and still later at the Allegemeines Krankenhaus, Vienna. Early 
in his training he determined upon the special study of Neuropsychiatry and 
practiced this branch of medicine with skill and distinction up to the time of 
his death. 

Numerous distinctions, honors, and professional associations attended 
Dr. Tucker’s career. He was Chief of Staff of the Tucker Sanatorium; 
Consulting Neuropsychiatrist at the Johnston-Willis and St. Elizabeth’s 
Hospitals; a member of the Medical Advisory Board, Virginia Selective 
Service ; past President of the Tri-State Medical Association and the Mental 
Hygiene Society of Virginia; President from 1942-1943 of the Richmond 
\cademy of Medicine; a member of the American Neurological Association 
and the American Psychiatric Association; a Fellow of the American Medi- 





1046 COLLEGE NEWS NOTES 


cal Association and the American College of Physicians, the latter since 1920. 
He was also a member of the Society of Cincinnati, having served as Presi- 
dent in the State of Virginia from 1933-1935. He was a member of the 
State Board of Health and contributed wisely to many of the problems con- 
fronting this body. During World War I, he was a member of the Medical 
Advisory Board in Virginia and Contract Surgeon in the U. S. Army. At 
one time, he was Vice Chairman of the City Library Board of Richmond; 
first Juvenile Court Physician, a founder of the Children’s Clinic, and held 
numerous other positions of responsibility and distinction. In 1938, he be- 
came Emeritus Professor of Neuropsychiatry of the Medical College of 
Virginia. 

Dr. Tucker was a scholar of ability and action. His writings were not 
limited to the field of medicine but he was active in this field. He was 
interested particularly in the education of young men and constantly strove 
to stimulate them to investigative work. His own investigations occupied 
a good deal of his time and he was constantly working on some problem. 
Disinclined to think along orthodox lines, he stirred up considerable discus- 
sion with his work on pellagra and a discussion of the effect of this disease 
on mental disorders. Studies on the pituitary gland and the hypothalamus 
were also contributed 

In addition to his medical writings, Dr. Tucker entered other literary 
fields and was the author of “S. Wier Mitchell” (1914), “Verses of Vir- 


ginia’”’ (1923), “The Gift of Genius” (1930), a novel, ““Narna Darrell’ 
(1936), and “Tales of the Tuckers” (1942). Other medical writings in 
cluded editorials as editor of the “Old Dominion Journal of Medicine and 


Surgery’; the section on Cranial Nerves in Tice’s Practice of Medicine, and 
numerous other articles. 

Dr. Beverley Tucker was a gracious host and enjoyed entertaining his 
friends. His interest in the Confederacy was one of his strong character- 
istics. He, no doubt, fought and re-fought the conflict of 1861 up to the 
time of his death and, like many Southern gentlemen of his time, was largely 
unreconstructed. He had many other interesting qualities, one of which was 
his essential disregard of ill health as, during the last four or five years of 
his life, he had numerous episodes representing relatively marked disability. 
However, he ignored these and continued at his desk with his work. Many 
of his friends found it amusing that he felt that exercise was a waste of time 
and rarely, if ever, did he indulge in any sport or games, spending most of 
his time in working on medicine or some literary pursuit. Beverley 
Randolph Tucker, founder of the Tucker Hospital, died in this institution 
on June 19, 1945. 

J. Epwtn Woop, M.D., F.A.C.P., 


Governor for Virginia 
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ANNOUNCING 
27th Annual Session 


THE AMERICAN COLLEGE OF PHYSICIANS 
Municipal Auditorium, Philadelphia, May 13-17, 1946 


Ernest E. Irons, President, 122 S. Michigan Ave., Chicago. 
Georce Morais Piersot, General Chairman, 36th & Spruce Sts., Philadelphia. 
E. R. Lovetanp, Executive Secretary, 4200 Pine St., Philadelphia. 


£ faye Boarp or Recents of the College is gratified to Announce the resump- 
tion of the Annual Sessions, after a lapse of four years. The President 
will be in charge of the program of Morning Lectures, of Afternoon Scientific 
Sessions, and of the Victory Convocation, at which all Fellows elected since 1942 
will be formally inducted. The General Chairman will be in charge of local 
arrangements and of the program of the Clinics and Panel Discussions. The 
Executive Secretary will act as the Business Manager of the Session, including 
the Technical Exhibit. The Benjamin Franklin Hotel will serve as the head- ~ 
quarters hotel; the Municipal Auditorium will be the headquarters for Registra- 
tion, Exhibits, Morning Lectures and Afternoon Scientific Sessions. 














WANTED THE AMERICAN COLLEGE 
Copies of OF PHYSICIANS 


ANNALS OF INTERNAL MEDICINE Postgraduate Courses 


An extended program of Postgrad- 
uate Courses.of one, two and three 
weeks duration is being planned 
75¢ each for between February 1 and June 3o, 
1946. The schedule will include 
Vol. XX, No. 3—March, 1944 courses in General Medicine, In- 
ternal Medicine, Allergy, Gastro- 
Vol. XXI, No. 5— enterology, Cardiology, Peripheral 

November, 1944 Vascular Disease and others, 


Announcements will appear in 
Vol. XXII, No. 1—January, 1945 succeeding issues of this Journal 


and the Postgraduate Bulletin will 
Vol. XXII, No. 2—February, 1945 be published and distribuced 60 all 
members of the College as early 
in 1946 as possible. 
. 


Address inquiries to CuristopHer C. 
Suaw, M.D., Educational Director, 
4200 Pine Street, Philadelphia 4, Pa. 
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Place of Publication—Prince and Lemon Sts., Lancaster, Pa. 
Editorial Office—University Hospital, Executive Office—4200 Pine Street, 
Baltimore, Md. Philadelphia, Pa. 





, Tae Anwnacs or Internat Menictwe is published by the American College of Physi- 
cians. The contents consist of contributions in the field of internal medicine, editorials, book 
reviews, and a section devoted to the affairs of the College. 


Manuscarrts. All correspondence relating to the publication of papers and all books 
and monographs for review should be addressed to the editor. No manuscripts will be ac- 
cepted without his consideration. Bibliographic references are to conform to the following 


style: 

4. Doz, J. E.: What I know about it, Jr. Am. Med. Assoc., 1931, xcvi, 2006-2008. 

Six illustrations per article are allowed without cost to the author. Beyond this number 
the author must pay the actual cost of illustrations. 


Rerrtnts. For each article published, there will be furnished gratis fifty reprints 
without covers. An order slip for additional reprints, with a table showing cost, will be 
sent with galley proof to each contributor. If additional reprints over the first fifty are 
wanted the order slip must be returned to the printer at the time corrected galley proofs are 
sent to the Editor. 


Reviews. The AnwNats will make an especial feature of the reviews of monographs and 
books bearing upon the field of internal medicine. Authors and publishers wishing to submit 
such material should send it to the editor. While obviously impossible to make extended 
reviews of all material, an acknowledgment of all books and monographs sent will be made 
in the department of reviews. 


Susscerrtion. This periodical is issued monthly, new volumes beginning with the Janu- 
ary and July numbers of each year. Subscriptions may be by the volume or year. Volumes 
will consist of approximately 1,000 pages. Subscription price per annum, net postpaid: 
$7.00, United States, Canada, Mexico, Cuba, Canal Zone, Hawaii, Puerto Rico; $8.00, other 
countries. Prices for back volumes or numbers furnished upon application. Single numbers, 
current volume, when available, $1.00. Members of the American College of Physicians 
receive the ANNALS oF INTERNAL Mepictne in connection with the payment of annual mem- 
bership dues, of which seven dollars is for a year’s subscription to the publication. Checks 
should be drawn to the order of W. D. Stroup, M.D., Treasurer, and remitted through the 
Publication Office or the Executive Secretary’s Office.. 


Business Corresponpence. All correspondence relating to business matters, adver- 
tising, subscriptions to the ANNALS, inquiries concerning membership in the American Col- 
lege of Physicians, et cetera, should be addressed to the Publication Office or to the Execu- 
tive Secretary. Books and reprints presented to the College Library should be addressed 











to the Executive Secretary. 
Assoctate Eprrors 
Ce... aks ctec sek s igudeielscs obs Malaaaeben New York 
i .... dean Ses Osh hood eabets bes 0 codautanwbcestl New York 
po = — bb eacddbtoavdiepe calles p onde kaueineditinkels oe ton 
MOREE . ccwsevsdsindi Ge odvebbacocceccpasepanent Philade 
aa lai il at aaa abe REE Sete 
Acrtnc Eprror 
UE We CRIN oo cc ne cecee Madned dp ees scndcdes co gngeen deen Baltimore 
Assistant Eprror 
W. Halsey Barker .......0s0scccescsceses iadoeesectetde meen Baltimore 
EDITOR EXECUTIVE SECRETARY 
Mavaice C. Prvcorrs, M.D. Epwarp R. Loveranp 
University Hospital American College of Physicians 
Baltimore, MAL 4200 Pine Street, Philadelphia, Pa. 





LANCASTER PRESS, INC., LANCASTER, PA. 





Index photographed at the 
beginning for the convenience 
of the microfilm user. 





